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T BACKGROUND AND TNTRODUCTION

_ Section 364.025(4) (b), Fleorida Statutes, reguires this
Commission to determine and report to the Legislature the total
forward-looking cost of providing basic local telecommunications
services on a geographic basis no larger than a wire center, using
a cost proxy model to be selected by the Commission after notice
and oppcrtunity for hearing. As stated in the law, the purpose of
this study is to assist the Legislature in establishing a permanent
universal service mechanism. For small local exchange companies
that serve fewer than 100,000 access lines, Section 364.025(4) (c),
Florida Statutes, allows the Commission in its discretion to select
a different proxy model or a fully distributed embedded cost
allocation.

Frem October 12 through Octeober 16, 1998, we conducted a
formal administrative hearing according to the provisions of
Chapter 120, Florida Statutes, and our rules, Twenty parties
intervened and participated in the proceeding. There were many
issues addressed at the hearing, including the fundamental issue of
defining “basic local service” for the purpose of establishing a
permanent universal service mechanism. In Secticon II of this
Order, we discuss our decision to define “basic local
telecommunications service™ as it is defined in Section 364.02,
Florida Statutes.

The principal peint of ceontention between the parties was
which c¢est proxy model should we select for the three major

incumbent local exchange companies {LECs) : BellSouth
Telecommunications, Inc. (BellSouth), GTE Florida, Inc. (GTEFL),
and Sprint-Florida, Incorporated {Sprint). BellSouth, GTEFL, and

Sprint either sponsored or supported the BCPM 3.1 cost proxy model.
ATe&T Communications of the Southern States, Inc. (AT&T) and MCI
Telecommunications Corp. (MCI) sponsored the HAI 5.0a cost proxy
rmodel. Both models contain highly complex algorithms and require
thousands of discrete input values. Proponents of both models
argued that while neither model was perfect, their model was
superior and best met the requirements of Section 364.025(a),

-11-




CRDER NO. PSC-99-0068-FCF-TP
DOCKET NO. 980696-TP
PAGE 10

Florida Statutes. In Section III of this Order we provide a
detailed discussion of both models and a full explanation of our
decision to adopt the Benchmark Cost Proxy Model 3.1. We also
discuss our decision to require the BCPM sponsors to make certain
model revisicons and submit a revised versicn of the model no later
than January 12, 1999. 1In Section IV of this Order, we explain our
decision to require the aggregating of costs at the wire center
level. :

. In Section V of this Order, we determine the numerous input
values for the model, including such items as fill factors, poles,
taxes, expenses, digital loop carriers, and cable costs, and we
explain our decision that for all inputs not specifically addressed
in this Order, each LEC’s propesed inputs are reascnable surrcogates
for an efficient provider’s inputs. The specific values that we
adeopt are found in Appendix A.

As we explain in Section VI of this Order, BellSouth, GTEFL,
and Sprint are the only three local exchange companies that must
use the cost proxy model selected in Section II. Due to the
required structural changes to the model, we are unable to provide
final cost proxy model results. Appendix B to this Order shall be
filed with the report to the Legislature and will contain the final
cost proxy model results.

As we explain in Section VII, we support the use of the
embedded cost methodology proposed by the small LECs with several
required adjustments. The embedded cost metheodology produces a
lower cost for basic local service than the outputs of the models,
and we believe that it is appropriate to use the lower costs. 1In
addition, we also provide forward-locking cost data so that the
Legislature has the entirety of the information available for the
small LECs. The seven small LECs advocated an embedded cost study
methodology for determining their costs. Ne party copposed the
small LEC cost methodeolegy. One commissicner dissented on this
issue. He does not believe that the Commission should endorse and
submit to the Legislature embedded cost data for the small LECs.
Instead, he believes that forward-looking data resulting from a
cost proxy model should be used consistently for small and large
LECs in any effort to facilitate competition through the creation
of a permanent, intrastate universal service mechanism.

Set forth below is our Order in compliance with the statutory
mandate of Section 364.025{(4) (b} and {(c), Florida Statutes.

~12-
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IT. DEEINITION OF BASIC LOCAT, TELECOMMUNICATIONS SERVICE

A. Introduction

This issue asks the first fundamental question with regard to
cur selection of a cost proxy model to determine the cost of basic
local telecommunications service for the purpese of establishing a
permanent universal service mechanism. That question is how should
we define “basic local telecommunications service” as it is used in
Section 364.025(4) (b}, Florida Statutes.

B. Discussion

The FCCA argues that we should adopt a definition of basic
local telecommunications service that accounts for the full range
of profitable exchange services, not merely “dial tone” service.
The FCCA contends that the Legislature must have this information
on the typical family of services that comprise basic local
telecommunications service so that it can accurately assess the
profitability of residential service and the need, if any, for
state universal service support. The FCCA argues that the cost of
the typical family of services should include the cost of dial tone
service as well as the costs associated with a2 typical spending
pattern of optional calling, access service and vertical services.
The FCCA believes that this definition should be used in choosing
the appropriate proxy model so that the model will recognize that
the network facilities which provide local exchange service provide
other services as well.

The FCCA also argues that, as a practical matter, a cost study
for basic local telecommunications service will necessarily include
other services and cannot be simply limited to dial tone service.
The FCCA contends that a large portion of the facilities used in
providing basic 1local telecommunications services are used to
provide various cother services, including switched access, vertical
services and other intralATA services. As a result, the FCCA
believes, this Commission cannot determine the cost of dial tone
service without including in that cost the functionality which
underlies numerous other services. If we were to do ctherwise, the
FCCA believes, the Legislature might end up comparing the full cost
of the loop and the switch to only the price of dial tone service.
Such an inappropriate comparison may result in an erroneous
conclusion that a government subsidy is needed. The FCCA does not
believe that.it would be wise to attempt to alleocate a portion of

-13-
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the cost of the loop and the switch to dial tone service, as it
contends that this not easily accomplished and is an inherently
arbitrary approach. According to the FCCA, such an allccation runs
counter to the realities of the telecommunications marketplace. A
customer cannot order basic dial tone service from one carrier and
vertical services from another carrier. These services must all be
crdered from a single carrier, whether it be the incumbent or a new
entrant. Further, the revenues from all of these services are the
revenues any company serving an individual residential custcomer
would expect to receive to offset the cost of serving that customer
and therefore represent the true revenues that a carrier expects to
receive from a customer for basic local service. The FCCA argues
that a subsidy is necessary only when the total revenues a company
expects to receive from customers for a service are inadequate to
. recover the costs of the service. The FCCA then reaches the FCC’s
conclusion that “failure to include all revenues received by the
carrier could result in substantial overpayment of the carrier.”
See FCC Report and Order on Universal Service, CC Docket No. 96-45,
FCC 97-157, 9200 (Universal Service Qrder).

The FCCA further supports its position through an analysis of
the distribution of BellSouth’s residential local revenues. The
FCCA claims that 91% of BellSouth’s residential customers purchase
more than dial tone local service from BellSouth. The FCCA argues
that this figure provides a truer picture of the actual costs and
revenues and thereby the need or lack thereof for a government
subsidy (state universal service funding). The FCCA alsoc contends
that BellSouth’s argument that only the cost of dial tone service
should be inc¢luded since a customer can order the local loop by
itself through BellScuth is a theoretical argument not based on the
reality that the %1% figure above demonstrates. The FCCA believes
it completely unnecessary to subsidize BellSouth and GTEFL’s very
profitable residential service because of their “distorted ‘dial
tone’ analysis.”

The FCCA contends that we have adequate statutory authority to
employ the definition that the FCCA advocates. The FCCA argues
that Section 364.025(4) (b), Florida Statutes, does not limit us to
consideration of only “dial tone” service in our cest
determination. Instead, the FCCA believes that this statutory
provision requires us to prepare a cost study to assist the
Legislature in establishing a permanent wuniversal service

. mechanism. The FCCA notes that Section 364.025(1), Florida
Statutes, defines universal service as an “evolving level of access
to telecommunications services . . .” The FCCA then argues that it

-14-
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is clear the Legislature intended that we are to determine the cost
of universal service in this proceeding. Accordingly, the FCCA
believes that this specific definition of universal service in the
statute gives us adequate copportunity and discretion te adopt the
FCCA’s typical family of exchange services definition. The FCCA
argues that it would be inconsistent with the legislative intent of
the statute in this universal service proceeding to limit the scope
of the definition of basic local telecommunications service to that
found in Section 364.02(2), Florida Statutes. The FCCA contends
that this more limited definition was intended to govern the rates .
an LEC must freeze when choosing price cap regulation, not to
govern a universal service proceeding.

The FCCA argues that even if we do not adept the FCCA’s family
of services definition for basic lccal telecommunicaticons services,
we should still calculate the family of services cost in additicn
to the dial tone cost. The FCCA states that we should report both
cost figures so that the Legislature has the information necessary
to make an informed decision on the subsidy (universal service
funding) issue. AT&T, e.spire, MCI, and WorldCom adopt the
arguments made by the FCCA with regard to this issue.

On a similar note, the Attorney General argues that if the
cost proxy model selected includes the entire cost of the loop and
non-traffic-sensitive central office equipment (NTS~COE)
facilities, the applicable revenues to be used as a compariscn
{(benchmark) to those costs must be the revenues from all services
which use, share and benefit from the use of the loop and NTS-COE
facilities. The Attorney General notes that the FCC-State Joint
Board and the PCC agree with this position. See FCC 97-157, 1200.
The OPC makes a similar argument with regard to the benchmark
comparison.

In contrast to the FCCA, BellSouth believes that the answer to
what constitutes “basic local telecommunications service” in
Section 364.025(4) (b), Florida Statutes, is clearly provided by
Section 364.02(2), Florida Statutes. BellSouth essentially argues
that the same term found in one section of Chapter 364 1is
specifically defined in another part of the same statute. As a
result, the interpretation is simple and regquires only a reading of
the term as it is defined by the plain language of the statute.
ALLTEL, the Attorney General, Northeast, the OPC, and Vista make a
similar argument for .use of the definition of basic local
telecommunications service found in Section 364.02(2), Florida
Statutes.

-15-
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The FCTA also makes an argument similar to BellSouth’s, but
with two additional points. First, the FCTA stresses that the
appropriate definition of “universal service” is a separate issue
not specifically addressed in this prcceeding. Second, the FCTA
argues that universal service support should not apply to business
line services but only the first residential line. Time Warner
adopts the FCTA’s position on this and all other issues before us
in this proceeding.

BellSouth doces not agree that Section 364.025, Florida
Statutes, is ambiguous on this issue, as the FCCA and AT&T argued.
BellSouth does not believe that the statute’s definitions of basic
local telecommunicaticn service (Section 364.02(2)) and universal
service (Section 364.025(l)) are in conflict. BellSouth contends
that the first statutory provision clearly defines the term, while
the latter recognizes that there may be a need in the future to
redefine basic service based on changes in technology, services,
and market demand.

BellSouth argues that the FCCA and AT&T’s agenda underlying
their position on this issue is obvicus. BellSouth believes that
these parties are ignoring the plain meaning of the statute to
ensure that any universal service fund that may arise is as small
as possible. BellSouth argues that these parties desire such an
outcome because they do not serve local residential customers in
rural high cost areas, the customers who stand to benefit the most
from a universal service fund.

BellSouth believes that the FCCA and AT&T have pursued the
goal of making a universal service fund as small as possible in two
distinct ways. First, BellSouth argues that through use of the
family of services definition these parties seek to artificially
raise the level of revenue available to support basic local
telecommunications service in order to reduce the size of any
subsequently created universal service fund. BellSouth contends
that the use of such a definition would only serve to maintain the
implicit subsidies that an explicit universal service fund is
designed to eliminate. Second, BellSouth believes that AT&T and
the FCCA’s position that high and low cost areas should be averaged
statewide clearly seeks to eliminate the need for any universal
service subsidy to high cost areas ¢f the state.

In addition, BellSouth argues that the FCCA and AT&T's

proposal would move the Commission beyond the relatively narrow
legislative mandate for this proceeding, which is to determine the
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cost of basic local telecommunications service. BellSouth believes
that it 1is inappropriate to consider larger peclicy decisions
involved with setting the size of a universal service fund in the
context of this proceeding.

Finally, BellScuth believes that this issue boils down to a
determination of what service(s) constitute “universal service.”
In other words, what level of service should be universally
available to all Florida citizens? BellSouth notes that although
the FCCA and AT&T argue that all residential revenues should be
taken into account when any future universal service fund is
considered, they do not argue that every residential service must
be offered as a part of universal service. BellSouth argues that
this observation supports its conclusion that these parties are not
arguing for an expanded definition of universal service or basic
local telecommunications service but instead are trying to-
interject policy and economic¢ issues not within the scope of this
proceeding.

GTEFL" also supports the definition of ©basic local
telecommunications service found in Section 364.02, Florida
Statutes. GTEFL points out that Section 364.02 defines specific
terms, such as “basic local telecommunications service”, for all of
the provisions of Chapter 364, including Section 364.025(4) (b).
GTEFL believes that this is a clear statutory mandate with regard
to defining the term in question and is consistent with the maxim
of statutory interpretation that statutory provisions must be read
in relation to one another. Accordingly, GTEFL contends that we
cannot accept the arguments of the FCCA and AT&T to create a new
definition for the purpose of this proceeding. GTEFL believes that
this is an attempt to include as many services as possible in the
revenue benchmark that will likely be part of the universal service
funding scheme. GTEFL stresses that this funding issue is not
before us in this proceeding.

In slight contrast to BellSouth and GTEFL, Sprint suppcrts the
definition of basic local telecommunications service provided by
the FCC in Paragraph 56 of its Universal Service Order. 1In this
order, the FCC defines the level of service for universal service
support as single party service; voice grade access to the public
switched network; dual-tone multi-frequency signaling or its
functional equivalent; access to emergency services; access to
cperator services; access to interexchange service; access TO
directory assistance:; and toll limitation service for certain
customers. Sprint contends that this definition does not differ
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significantly from the definition found in Section 364.02, Florida
Statutes, advocated by the other Florida LECs in this proceeding.
Sprint notes that it has provided cost information for the specific
costs that are not included in the FCC definition but included in
the Florida statutory definition: the cost of adding white pages
and the cost of access to relay services.

Sprint strongly disagrees with the “typical family of
services” definition advocated by the IXCS in this proceeding.
Sprint believes that this  proposal, which would require a
determination of the average revenues per residential customer for
all services provided by the LEC, is inconsistent with the
requirements of Florida and federal law. Sprint further adds that
the proposal 1is not responsive to any issue for which the
Legislature requested a study and report by the Commission. Sprint
agrees with GTEFL and BellSouth that Section 364.025(4) uses the
phrase “basic local telecommunications service” in the manner in
which the Legislature defined the term in Section 364.02, Florida
Statutes. .

Sprint  supports this conclusion with the statutory
construction maxim found in Vocelle v. Knight Bros. Paper Co., 118
So.2d 664 (Fla. 1st DCA 1960), where the Court stated that when a
statute contains a definition of a word or phrase, that meaning
must be ascribed to the word or phrase whenever repeated in the
same statute unless a contrary intent clearly appears. Sprint
contends that a contrary intent does not appear; moreover, the
other vertical services that the IXCs wish to include in their
proposal are expressly included within the definition of the term
"non-basic service” in Section 364.02(8), Florida Statutes, and
“network access services” in Section 364.163, Florida Statutes.
With regard to the federal definition, Sprint simply argues that
like Florida’s definition of basic local telecommunications
service, the FCC’s definition does not include the IXCs’ “family of
services” such as toll, vertical features or access service.

Sprint argues that use of the typical family of service
definition, in conjunction with the proposal to use average
revenues from all sources, is clearly inconsistent with the
Telecommunications Act of 1996. The intent of the Act was to
promote local exchange competition and make implicit subsidies
(universal service support) explicit through a universal service
fund. The reason for this change in policy is that competition
should drive prices closer to cost, and thus implicit subsidies
derived from non-basic services would not be sustainable in a
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competitive market. A universal service fund would take the place
of implicit subsidies and seek to preserve the policy goal of
universal service in a competitive envirconment. The Act did not
intend for the implicit subsidies to continue in a competitive
local exchange market.

Sprint also states that use of average revenues also serves to
disregard the wide variance in revenues and profitability of
individual customers based on the mix of services used by the
customer. For example, customers that only subscribe to basic
service would be less profitable to an LEC or & new entrant.
Because of competition, the prices for the more profitable customer
who uses a significant amcunt of vertical services should be driven
down, thus ercding the source of subsidies for the less profitable
_customers. Sprint points out that a survey of the highest and
lowest revenue categories of its own customers indicates a range in
revenues from services other than local service from $51.12 to
$.70. Sprint believes that these figures underscore its positicn
that implicit universal service funding will not be sustainabkle in
a competitive market. In conclusion, Sprint argues that the IXCs’
propesal will eonly serve to prolong the implicit subsidies derived
from customers who purchase significant quantities of toll services
and vertical features.

Frontier, GTC, ITS, and Quincy did not take a position on this
issue. :

C. Conclusion

We recognize that the parties have presented positions and
arguments on various issues involving universal service under the
umbrella of this issue. Those issues include whether there should
be a state universal service fund and to what revenue benchmark
should we compare the cost to determine the funding amount. These
other issues are not a part of this hearing process and, moreover,
are not relevant to our decision on determining a definition for
basic lecal telecommunications service. This issue of defining
basic local telecommunications service is a question of statutory
interpretation.

Section 364.025(4) (b) states as follows:

To assist the Legislature in establishing a
permanent universal service mechanism, the
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Commission by February 15, 19%9, shall
determine and report to the President of the
Senate and the Speaker of the House of
Representatives the total forwaxd looking
cost, based upoen the most recent commercially
available techneclogy and egquipment and
. generally accepted design and placement
principles, of . providing basic local
telecommunications service on a basis no
greater than a wire center basis using a cost
proxy model to be selected by the commission
after notice and opportunity for hearing.

The parties note two principles of statutory construction that
provide guidance in ocur interpretaticn of the term: “basic local
telecommunications service” in this statutory provision. The first
principle, as cited by Sprint in the Vocelle decision and
previously discussed, is that when a statute contains a definition
of a term, that meaning must be ascribed to the term whehever it
is repeated in the same statute unless a contrary intent clearly
appears. The other useful principle, as argued by GTEFL, is the
maxim that statutory provisions must be read in relation tc one
another.

The first question then is whether the statutory provision
itself defines the term. As stated above, Section 364.025(4) {(b),
Florida Btatutes, does not define “basic local telecommunications
service.” Next, we should examine the entire section, that is,
Section 364.025, Florida Statutes. Upon examination of the entire
section, it appears that there is no definition to be found.

As described above, several parties, particularly the FCCA,
argue that Section 364.025, Florida Statutes, does provide a
definition for basic local telecommunications service or, at a
minimum, gives us the discretion to determine or c¢reate a
definition of basic local telecommunications service for this
proceeding. The FCCA relies con Section 364.025(1), Florida
Statutes. Section 364.025(1), Florida Statutes, states in
pertinent part:

(1) For the purposes of this section, the
term “universal service” means an evolving
level of access to telecommunications services
that, taking inteo account advances in
technologies, services, and market demand for

-20-



ORDER NO. PSC-99-0068-FQF-TP
DOCKET NO. 980696-TP
PAGE 19

essential services, the commission determines
should be provided at just, reasonable, and
affordable rates to customers, including those
in rural, economically disadvantaged, and high
cocst areas.

The FCCA argues that because we are to determine the cost of basic
local telecommunications service for the purpose of establishing a
permanent universal service mechanism, we can eguate basic local
.telecommunications service with universal service and create an
“evolving” level or definition of basic service.

We disagree with the FCCA’s interpretation of Chapter 364,
Florida Statutes, in this instance. As BellSouth and many of the
parties argue, Section 364.02(2), Florida Statutes, specifically
defines “basic local telecommunications services” as follows:

(2)  MBasic local telecommunications service”
means voice-grade, flat-rate residential, and
flat-rate single-line business local exchange
services which provide dial tone, local usage
necessary to place unlimited calls within a
local exchange area, dual tone multifrequency
dialing, and access to the following:
emergency services such-as “211,“ all locally
available interexchange companies, directory
assistance, operator services, relay services,
and an alphabetical directory listing.

Not only dces Section 364.02, Florida Statutes, define the term in
question, but it also begins with the preface: “As used in this
chapter: ...” Thus, throughout Chapter 364, Florida Statutes, the
Legislature clearly and specifically intended that whenever the
term “basic local telecommunications service” is used, the
definiticn found in Section 364.02(2) is to be applied. Such an
interpretation also agrees with the statutory construction
principles cited above by the parties. If the Legislature had
intended that we determine the cost of “universal service” as the
FCCA suggests, it could have done seo, but it did not. Instead, the
Legislature used the term “basic local telecommunications service,”
a term clearly defined in Section 364.02, Florida Statutes.
Accerdingly, we find that, for purposes of this proceeding, we
shall define basic local telecommunications service referred to in
Section 364.025(4) (b), Florida Statutes, as it is defined in
Section 364.02, Florida Statutes.
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ITI. COST PROXY MODEL TO DETERMINE THE TOTAL FORWARD-LOOKING COST
OF PROVIDING BASIC LOCAL TELECOMMUNICATIONS SERVICE

A. Introduction and Overview

This issue concerns which of the two cost proxy models ocffered
in this proceeding, the HAI Model Release 5.0a sponsored by AT&T
and MCI (hereafter, HAI or HAI 5.0a}), or the Benchmark Cost Proxy
Model Version 3.1 endorsed by Bell3South, Sprint, and GTEFL
{(hereafter, BCPM or BCPM 3.1), should we select as the platform for
estimating the forward-looking cost of providing bkasic local
telecommunications service. Both models contain highly complex
algorithms and require thousands of discrete input wvalues.
Originally developed and submitted to the Federal Communications
Commission (FCC) and the Federal-State Joint Board on Universal
Service, both models have continued to evolve over roughly the past
two years.

At the outset, it is important to note that the revisions to
Section 364.025, Florida Statutes, provide that the cost of basic
local telecommunications service is to be determined using a “cost
proxy model,” a term that arose in the FCC’s universal service
proceeding. As used by the FCC, a cost proxy model does not use
any entity’s embedded costs, nor does it attempt to mirrocr any
firm’s network architecture and underlying cost structure. Rather,
since the PCC was attempting te revamp its high-cost support
program to make it competitively neutral, they sought a surrogate
measure of the cost of providing basic local service; hence, “cost
proxy.” The surrogate or proxy cost is intended to represent the
forward-looking «c¢ost that any telecommunications provider,
regardless of identity, would incur in offering basic local service
in a given geographic area (on a going-forward basis).

While the concept of a cost proxy mecdel is relatively
straightforward, evaluating what constitutes an “appropriate” model
is not, due to the complexity inherent in any such mocdel. We have
divided our discussion of this issue into several sections. After
this initial section, Section B provides a brief discussion and
summary of the FCC’s 10 cost model criteria contained in its May 7,
1997, Universal Service Order. Section C consists of an overview
of each model’s approach to customer location and network design.
Section D focuses on key modeling issues where HAI and BCPM have
different approaches, and this section in turn consists of
subsections dealing with specific topics. Section D-1 concerns
whether a cost proxy model should build plant to households or to
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housing units. Section D-2 pertains to whether either model’s
network design reflects the deployment of forward-looking
technology. Section D-3 deals with grid versus clustering methods.
Section D-3 discusses the internal model consistency tests as
represented by minimum spanning tree analyses submitted by parties
to this proceeding. Section D-5 assesses various differences in
. methodology that affect the size of carrier serving areas to which,
and in which, outside plant facilities are built. Differences
include analog copper loop length, size of digital loop carrier
units deployed, whether the provision of advanced services 1is
impeded, and other assumptions regarding distribution plant design
(including lot shape, drop lengths, etc.). Sections D-% and D-7
evaluate each model’s treatment of switching costs, and transport
and signaling, respectively. Finelly, our conclusiocn regarding
the selection of a cost proxy model is contained in Section D-8.

B. FCC Criteria for Forward-Locking Cost Studies

The FCC’s Universal Service Order contains 10 criteria that a
forward-looking economic cost (FLEC) study must satisfy in order to
be considered for use in determining federal universal service
support. The FCC concluded that these criteria must be met whether
the FLEC study was spensored by the industry (such as the HAI or
BCPM models), or proposed by a state as the basis for computing its
required interstate high-cost support. While a state is not bound
by these standards for purposes of determining the appropriate
coests for an intrastate universal service mechanism, they
nevertheless can provide insight and general guidance inte key
issues associated with selecting a FLEC cost proxy model.
Accordingly, the following summary of the FCC’s requirements lays
the groundwork for much of the discussion in this and subsegquent
sections of this Order. ‘

1. The cost model should incorporate the least-cost, most
efficient technology currently providing the supported
services. Qutside plant constructed by the model must

terminate at the LECs’ existing wire center locatiocns. The
loop design in the model should not impede the provision of
advanced services; the model’s wire center line counts should
equal actual LEC wire center line counts; and the mcdel or
study “should reflect the incumbent carrier’s actual average
loop length.”
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2.

10.

The model or study must include a cost for each functien
necessary to provide the supported services.

Only long-run forward-looking costs, where all costs are
treated as avoidable and variable, should be included. The
study should reflect the current cost o¢f obtaining
telecommunications facilities and equipment.

The rate of return used_in the model must be either (a) the
authorized interstate rate of return (currently 11.25%) or (b}
the state’s authorized return for intrastate services.

Economic lives and net salvage percentages used in the model
to compute depreciation exXpense must be within the FCC-
authorized range.

The model or study must estimate the cost of serving all
households and businesses within a geographic area. The model
should derive the cost of serving all lines (including multi-
line business and residences, special access, and private
lines).

The model should assign a reasonable portion of joint and
common costs to the supported services.

The model and its calculations and all supporting data should
be available for review by all interested parties. “All
underlying data should be verifiable, engineering assumptions
reasonable, and ocutputs plausible.”

The model must allow for key inputs and engineering principles
to be modified. Some key inputs and principles include: cost
of capital; depreciation rates; fill factors; input costs;
overheads; retail prices; structure sharing factors; fiber-
copper crossover points; and terrain variables.

Support calculated by the model or cost study must be
deaveraged at least to the wire center level, and to more
disaggregated levels if feasible.

FCC 97-157, 4250
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C. Customer Location and Network Design

HAI: Customer Location

According to AT&T/MCI witness Wood, the HAI customer location
process first develops a database of customer address records. Data
for residence locations are provided by Metromail, Inc. The data
on business customers are from Dunn & Bradstreet. The addresses
are then geocoded (assigned latitude and longitude coordinates).
PNR and Asscciates actually performs the geocoding on behalf of the
HAI sponsors. PNR uses a software program called Centrus Desktop
to perform the geocoding; the geocoding used for HAI’s customer
location process is actual address matching, which is the most
stringent standard. Customer locations that cannot be successfully
geocoded are placed at surrogate locations. Surrogate points are
placed uniformly along the census block (CB) boundaries.

Once the customer locations are established, PNR employs an
algorithm that identifies all customer locations within a wire
center’s boundaries that are c¢lose enough to be efficiently
engineered as a single telephone plant serving area. This process
is called “clustering.” Clustering identifies actual groups of
customers, and also identifies those customer locations that are
not part of such groups. Engineering ceonstraints are applied during
the clustering process. Clusters that contain five or more
customer locations are classified as “main” clusters. Clusters
that contain from one to four customers are called “outlier”
clusters. The clustering algorithm then determines to which main
cluster the various outlier clusters will be “chained” or “homed.”
Finally, the clustering algorithm computes the area of a rectangle
equal to that of the convex hull covering each cluster, as well as
the aspect ratio (ratio of height to width) of this rectangle.
Each main cluster and the outlier clusters that home on it are
considered a serving area.

HAI: Network Design

According to the HAI Model Description, for main clusters, the
model lays distribution plant directly over the rectangular areas
where customer clusters are located. This plant extends from the
serving area interface (SAI) to the customer premises in the
cluster. The basic distribution configuration for the main cluster
is a “grid” topology, in which tapering backbone cables run north
and south from the SAI, while branch cables extend east and west
from the backbone cables past the individual subscriber locations.
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The backbcne cables terminate one lot width from the east and west
sides of the rectangle.

The HAI distribution module performs a test to ensure that the
longest combined backbone and distribution cable run does not
exceed a user-adjustable maximum copper distance. The default
value of this cable run is 18,000 feet.

Main clusters with total areas of less than 0.03 square miles
and line densities greater than 30,000 lines per square mile
consist of high-rise buildings. When these criteria are met and
the model assumes a high-rise, the model further assumes the
distribution cable is riser cable and that the SAI is located in
the basement of the building.

Qutlier clusters are served by the nearest main cluster. A
main cluster and any subtending outlier clusters together
constitute a serving area. Outlier clusters are connected to main
clusters by copper road cables extending from the centroid of the
main cluster to the centroid of the outlier. No matter whether a
customer is located in a main or outlier cluster, the distribution
arrangement at the customer’s premises is similar. At a peoint
close to the customer’s location, a splice and block terminal is
installed to connect a drop cable. Drop lengths are predetermined
and range from 50-130 feet.

Fiber feeder is extended t¢ any main cluster that has at least
one outlier cluster. The road cable carries an analog vojce signal
if the right-angle route distance from the main cluster to the
farthest customer location is less than a user adjustable distance
parameter. If the furthest customer is more than the default
distance (18,000 feet) from the main cluster, the cable is assumed
to carry a digital T-1 signal to a remote T-1 terminal at the
centroid of the outlier and is served by T-1 road cable. From the
T-1 terminal, copper cables carrying analeg signals extend the
remainder of the way to the customer locations within the outlier.

In most cases, copper distribution cable is used to link SAIs
to customer premises. Fiber is used when any of the following
conditions are met: 1l)total feeder and subfeeder is greater than a
user-adjustable wvalue; 2) a life-cycle cost analysis shows that
fiber is more economical; 3) the longest distribution cable run
from the wire center to the farthest corner of the main cluster is
greater than a user-adjustable maximum analog copper distance; 4)
there is at least one outlier cluster subtending the main cluster;
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or 5) the wireless investment cap is invoked and leads to the
conclusion that one of two wireless systems is assumed tc be the
least-cost solution for the serving area.

Although the default feeder architecture in the HAI model
assumes rectilinear routing (i.e., North-South and East-West), the
model does allow the user to “steer” feeder at a different angle
toward a cluster of customers. In addition, the user may vary the
HAI model’s mix of distribution plant {(i.e., how much is on poles,
versus how much is buried or underground). Further, the model has
the capability of looking at each one of the distribution routes,
examining the soil types and all related characteristics (such as
depth to bedrock and water table depth), and adjusting the
structure mix.

Finally, regarding switching, the HAI Model sizes each switch
in each central office based on the office’s line counts and
traffic characteristics. The user can also identify the type of
switch for each office location, input it to the model, size it
appropriately, and determine the switching investment.

BCPM: Customer lLocation

To locate customers, the BCPM first determines where roads are

present in a census block. A key assumption of BCPM is that
custcmers are located on or near roads. Next, a “fish net” of
microgrids is placed over each census block. A micregrid is an

area 1/200th of a degree of longitude and latitude, or typically
about 1,500 feet by 1,700 feet. Census Bureau data on housing units
and business line data obtained from PNR and Associates are
aggregated at the census block (CB) level. (A CB is the smallest
level for which Census data are available. A Census Block Group
(CBG), which is a collection of CBs, generally contains between 250
and 550 housing units; on average, a CBG consists of 31 CBs.)

The Census block housing unit numbers and business lines are
then allocated to each of the microgrids in the census block, based
on the percentage of the census block’s total road miles that occur
in 2 given microgrid. The result is a statistical distribution of
customer locations across the microgrids of a wire center.

Acceording to BellSouth witness Duffy-Deno, the next step is to
aggregate the microgrids (along with the estimated locations within
each microgrid) into Carrier Serving Areas (CSAs). BCPM’s CSAs are
known as ultimate grids.
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BCPM: Network Design

According to the BCPM Model Methodology, the engineering
protocol most central to the BCPM network design is limiting the
maximum copper loop length within each CSA to less than 12,000
feet. To maximize attainment of this standard, the maximum CSA
{equivalently, ultimate grid) size is typically constrained to
1/25th of a degree latitude and longitude (approximately 12,000
feet by 14,000 feet).

The first step in designing the network in BCPM is to create
the feeder cable routes. This 1is actually done in the
preprocessing stage, rather than by the model. Beginning at the
wire center, a maximum of four main feeder routes run directly
north, south, east, and west from the wire center to serve four
feeder quadrants. ’

If the line count in the center 1/3 of a feeder quadrant is
greater than 30% of the total feeder gquadrant lines, this feeder
remains a single feeder and potentially peoints {is “steered”) to
the population centroid of the entire feeder quadrant. The 30%
figure is used to determine whether there is sufficient line demand
in the middle of a quadrant to support the economics of a single
feeder. If the line count in the center 1/3 of a feeder guadrant
is less than 30% of the total feeder quadrant lines, the feeder
splits into two main feeders, each potentially pointed at the
population centroid in one half of the feeder quadrant. Each
porticon of the split main feeder is sized according to the number
of customers that it serves. The length of the main feeder(s) is
limited to the minimum distance necessary toc reach the last
subfeeder of an ultimate grid. '

Any time the model logic indicates that the main feeder should
be redirected, or split, at the point 10,000 feet from the central
cffice, a test is run to determine if the design produces the least
cost network. Total feeder cable 1length (including feeder,
subfeeder and subfeeder part two) for the redirected or split
feeder system is compared with the total feeder cable length for a
design where the main feeder is continued in the original cardinal
direction, i.e., due north, socuth, east or west, and with
subfeeders at right angles to the main feeder. The design with the
shortest total feeder cable length is selected. Like the HAI
Model, the BCPM can also tilt or steer feeder toward customer
locations.
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From the main feeder, subfeeders branch out toward the
individual ultimate grids. Subfeeder is potentially shared by more
than one ultimate grid. A digital locop carrier (DLC) site 1is
established (where loop lengths exceed the copper/fiber breakpoint)
within each CSA at the road centroid of the ultimate grid. If a
CSA is served by copper feeder, the cross connect where copper
feeder facilities are connected with copper distribution facilities
(the feeder/distribution interface (FDI) site} is established at
the road centroid feor that ultimate grid.

Right and left connecting cables extend from the DLC location
to the road centreoid of each occupied distribution quadrant. These
connecting cables consist of horizental connecting cables that
extend east and west from the DLC site and vertical connecting
. cables that wvertically connect the horizontal connecting cable to
the road centroid of each of the occupied distribution gquadrants.

The type of cable used in the feeder system is determined
based on the specified copper/fiber breakpoint. The copper/fiber
breakpoint is a user adjustable input. The default input for the
copper/fiber breakpoint is 12,000 feet. A copper/fiber breakpoint
of 12,000 feet requires placing copper in the feeder if the maximum
loop length from the wire center to all customers within an
ultimate grid is less than 12,000 feet. If the loop length for any
customer in the ultimate grid exceeds 12,000 feet, fiber is placed
in the feeder to serve all customers in the ultimate grid. For all
loops, cable beyond the DLC site is copper.

With the exception of the wultimate grids that remain
microgrids in size (due to their line density), each ultimate grid,
or CSA, is divided into four potential distribution quadrants. The
ultimate grid is divided into four distribution quadrants at the
road centroid of the ultimate grid which corresponds to the DLC
site. Once the distribution quadrants are formed, data on the rocad
network is used to determine the lengths of horizontal and vertical
connecting cable and backbone and branch cable. For modeling
purposes, a road-reduced area is developed as the area encompassed
by a 500 foot buffer along each side of the livable roads {(e.g.,
excluding limited access freeways and underpasses).

In determining the number of FDIs to install in an ultimate
grid, the BCPM reviews the cable sizing used in the grid. When the
distribution cable sizing exceeds 1,200 pairs, the BCPM places an
FDI at the road centroid within each populated distribution
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quadrant. Thus, the FDI is placed at the center o¢f the road-
reduced area.

If there are no roads, and therefore nc¢ population located
within a particular distribution guadrant, no distribution plant is
placed in that distribution quadrant. Horizontal and vertical
connecting cable 1links the DLC to the FDI within occupied
quadrants. The final piece ¢f distribution cable, the drop,
extends from the branch cable to the middle of the customer's lot
and is capped at 500 feet. B

Regarding switches, according to Sprint witness Staihr, the
BCPM can estimate the cost for host, remote, and standalone
switches. BCPM makes use of the Local Exchange Routing Guide’s
{LERG) identification of switches. The LERG specifies the location
of all switches and identifies each switch as a remote, standalone,
cr host.

D. Key Modeling Issues

In this secticon, we discuss key methodolegical differences
that distinguish the HAI model from the BCPM. The models have major
differences, for example, in how they identify locaticns to which
outside plant will be built, and how such plant should be
constructed. To arrive ultimately at the selection of a cost proxy
model, it is essential to analyze and evaluate the assumptiocons
reflected and techniques employed in the respective models. Given
the complexity of these subjects, each topic is addressed in a
separate subsection.

1. Housing Units v. Households

A cost proxy model must deploy telecommunications plant and
facilities sufficient to provide basic local telecommunications
service to all customer locations. What constitutes a customer
location to which plant should be constructed? The two models
provide different answers to this question.

The HAI Mcdel builds to all occupied households, any place
that constitutes a household, whether it has a telephone or not.
In contrast, the BCPM builds plant to all housing units. Sprint
witness Staihr states that housing units include unoccupied
households; for example, a vacation home in Carrabelle. As another
example, he states that i1f you have an apartment complex with 10
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units, and six are filled and four are empty, there are six
households but 10 housing units.

According to BellSouth witness Duffy-Denc, by locating and
building to an area that enccmpasses housing units rather than
households, BCPM would build more plant than if it simply built to
areas based on households. Witness Duffy-Deno alsc observed that
although the BCPM default is building to housing units, the user
can change the meodule so that it builds instead to households. The
user does not have to go to the pre-processing stage to effect this
change.

Sponsors of HAI support their claim that plant should be built
to households by a very strict reading of Paragraph 250 of the
FCC’s May 7, 1997 Universal Service Order. Criterion 6 states:

The cost study or model must estimate the cost
of providing. service to all businesses and
households within a geographic regicn.

Not surprisingly, BellSouth witness Duffy-Denc asserts that “. .
there is a difference of opinion as to whether the FCC truly meant
households or did it mean housing units, or did it mean households
with current telephone service. Obviocusly the sponscrs of BCPM
interpreted that as housing units.” The FCC to date has not
clarified what it intended by “household,” although both the HAI
and BCPM sponsors have maintained their respective interpretations
since the May 7, 1997, Universal Service Order was issued.

Witness Duffy-Deno further asserted that the appropriate cost
proxy model should be costing what it would take to build plant to
housing units because of the incumbent's obligation to serve.
Presumably, the witness is referring to an LEC’s responsibility to
provide service to new customers on demand, in a relatively short
period of time. However, when asked, witness Duffy-Deno did not
know how much of a difference in the BCPM results it would make if
one constructed plant to households rather than housing units.

AT&T/MCI witness Wood states that the HAI model accounts for
more than just households with a telephone. HAI includes all
locations with a telephone regardless of whether anybody was home
when the census was taken. According to witness Wood, any place
that constitutes a household, the HAI model builds to it, whether
it has a telephone or not. AT&T/MCI witness Pitkin defines a
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housing unit as what he believes the census bureau defines as a
housing unit, which is a livable structure.

AT&T/MCI witness Wood contends that there are structures
defined as housing units that would not require telephone service.
Moreover, witness Wood alleges that the debate over households and
housing units relates more to the line count process than it does
to the service process. According to witness Wood, HAI adjusts to
the line counts that are provided by the local companies.

GTEFL witness Murphy implied that AT&T/MCI witness Wood was
trying to mislead us into believing that vacant housing units are
things like dilapidated buildings and barns, Witness Murphy
doubted that this would be the case. Further, he pointed out that
the Census Bureau data reflect, at any given point in time, that
just over 10 percent of the living units are going to be vacant.
He believes Florida, in particular, would have significant turnover
and significant seasonal vacancies.

On balance, we believe that a cost proxy model for intrastate
purposes should build plant to housing units, not just occupied
households or households with telephone service. Our conclusion is
based on two reasons. First, as alluded to by BellScuth witness
Duffy-Deno, Florida imposes on incumbent LECs an affirmative
carrier of last resort responsibility to provide service to those
who reqguest it, subject to our mandated timetables. (While a CLEC
is not subject to the same requirements, it is conceivable that
something similar might be imposed in the area in which the CLEC
chose to serve -- if the CLEC wished to be designated an eligible
telecommunications carrier.) Consequently, an LEC would of
necessity be constructing plant to serve some (presently} unserved
locations prior to demand materializing.

Second, while we have been unable to discern from the recorxd
what the precise impact of this modeling assumption would be on the
respective proxy models, we believe the effect on a model’s results
likely is not insignificant. At the outset it 1is evident that
there are more housing units than households, leading one to
conclude more plant is needed to serve the former than the latter.
Next, HAI builds plant to clusters consisting of households and
business locations, while BCPM constructs plant to grids populated
with housing units and business locations. However, once HAI has
developed its clusters and BCPM its grids, both models assume that
their customer locations are uniformly distributed within the
clusters and grids, respectively. The number of lines associated
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with these serving areas may be trued up to match the overall wire
center line counts. However, contrary to witness Woods’ inference,
this adjustment has no effect on the assumed dispersion of customer
locations within a cluster or grid, but only on the number of lines
per lccation.

2. Forward-Looking Technology

Criterion No. 1 in Paragraph 250 of the FCC’s May 7, 1397,
+ Universal Service Qrder specifies that the forward-looking cost
proxy model should reflect the least-cost, most efficient
technologies currently being deployed to provide supported
services. MCI witness Wells acknowledged that the HAI model’s use
of T-1 technolegy to serve outlier clusters is not forward-
locking. He believes, however, that the cost proxy is not always
required to incorperate forward-lecoking technology. According to
witness Wells, the FCC only requires that the technology assumed in
the model be least-cost, most efficient, and reasonable technolegy
for providing the supported services that are currently being
deployed. .

In contrast, the BCPM assumes state-ocf-the-art technology. In
some cases it appears that the BCPM may model a more up-to-date
technology than is currently in place in many areas. Witness
Staihr contends that forward-looking, economic cost should reflect
the forward-looking, currently available technology to provide
basic service in the most efficient way possible. In crder to
build the network, the BCPM model assumes state-of-the-art
technology. Furthermore, according to witness Staihr, the reason
the network is constructed in such a way 1s because “the FCC said
do it this way.” As a result of this decision, the BCPM deploys
fiber-based digital loop carrier systems equally in urban and rural
areas, but these DLCs are more expensive than T-1 on coppex.
According to witness Staihr, the BCPM ensures that both urban and
rural customers receive the same quality of service by deploying
the same forward-looking technology in urban and rural areas.

According to GTEFL witness Murphy, the HAI model uses obsolete
techneleogy, and its use of a few large DIC terminals is
inappropriate for many reasons. First, HAI does not adhere to the
12,000 foot customer serving area standard. Second, the HAI model
deploys outdated T-1 on copper-based DLC. With regard to T-1 on
copper, witness Murphy states “that is a 25 year old technology
that essentially nobody in this country is deploying at this time.”
In support of his statement, witness Murphy refers to the comments
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filed by the Rural Utility Services with the FCC. In a filing made
on September 24, 1997, on page 3, the Rural Utility Services
states, “More important, no one 1is installing new copper T-1
systems in rural America today except in a few cases on existing
plant.”

Sprint witness Laemmli echoed the comments of other LEC
witnesses and pointed out that deploying T-1 on copper facilities
significantly restricts the bandwidth that can be delivered tc a
customer. The total bandwidth which must be shared to serve a
maximum of 24 customers over a T-1 carrier is only 1.544 mb/s,
rather than the entire 1.544 mb/s which each customer may receive
from a network using fiber optics and DLCs.

] Rather than installing copper-based T-1 facilities, GTEFEL

witness Murphy opined that a more reasonable design would be a
small fiber~fed remote DLC terminal. With such an architecture, if
demand for advanced 'services materializes, satisfying that demand
would be a matter of replacing the electronics on the other end of
the fiber facility. 1In contrast, if T-1 on copper were initially
installed, additional cable facilities would be required to meet
any new demand. '

In defense of the HAI model design, MCI witness Wells asserted
that based on his many years of experience in outside plant
engineering, he believes the HAI Model most closely conforms to the
guidelines for a narrowband local access network that is least
cost, most efficient, and based on currently availablie technology.

During his deposition witness Wells acknowledged that copper
T-1 is not a forward-looking technology. However, he was quick to
add that he does not believe that the criterion of forward-looking
technology is applicable to these models. He asserted:

The FCC criteria - - the technology assumed in
the cost study or model must be least cost,
most efficient and reasonable technology for
providing the supported services that 1is
currently being deployed. Providing broad
band services is not a requirement of the
model. A requirement of the model is least
cost, most efficient, currently available
technology and is designed to provide specific
services such as plain, old telephone service
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(POTS) and not to provide, you know, any kind
of forward-looking service.

Upon consideration, we conclude that, except for HAI’s
constructing T-1 facilities on ceopper to outlier clusters, both
models deploy reasonable forward-lcoking technologies. As
reflected by MCI witness Wells’ statements, the HAI sponsors admit
that while T-1 on copper is not a forward-looking technology, it is
nevertheless appropriate on the basis of the “least cost” standard
in those limited areas where it is deployed. We agree that HAI's
use of T-1 on copper to serve outlier clusters, which contain at
most four locaticns, should yield the least cost option for serving
such remote, low-density areas. However, Florida is and has been
for some time a high growth state. We find it unlikely that an
outside plant engineer familiar with Florida’s demand growth trends
would choose a technology that could not accommodate such
demographics in a timely manner. Second, as discussed at greater
length in Section D-~5, while the network constructed by a cost
proxy model need not be able to provide advanced services, neither
should it inhibit their eventual deployment. Accordingly, we find
that a cost proxy model appropriate for Florida should not assume
a network that builds T-1 on copper facilities.

3. Grids v. Clustering Methods

An acceptable cost proxy model must be able to construct
facilities sufficient to provide basic local telecommunications
service to customer locations. Given an exhaustive source which
‘specifically identified all customer locations, this would be only
a moderately difficult task. Unfortunately, no such single socurce
exists. Consequently, each of the models must posit a methodology
to estimate where customers are likely to be leocated, and then
propose an approach to estimate the amount and types of facilities
necessary to serve those locations. Needless to say, this becomes
a daunting task.

As described in Section C, the two competing models take very
different approcaches to customer locations. The BCPM starts with
Census Bureau data on the number of households at the census block
level and information on the leocation of the road network within
each census block (CB), and overlays each CB with a matrix of
microgrids. Based on an assumption that most customers reside near
roads, BCPM estimates a probable physical distribution of customers
within a census block by allocating the number of housing units
within a census block according to the percentage of the CB’s road
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network that exists within each of the microgrids. The BCPM “grid”
appreoach thus first disaggregates available data to microgrids, and
then designs its network facilities by reaggregating the microgrids
into “ultimate grids,” which is its surrogate for a carrier serving
area {(CSA}). For both models, the CSA represents the area served by
a single digital loop carrier (DLC) facility.

In contrast to BCPM’s allocative approach, the HAI model
identifies by census block actual customer locations, by longitude
_and latitude, as derived by geocoding customer addresses. However,
not all households known to exist within a census block can be
geocoded. Where there is a discrepancy between the number known to
exist and the number which can be geccoded, the remaining
households are assumed to be distributed uniformly around the
particular CB’s geographic boundary. Next, like the BCPM, subject
to certain specified constraints, HAI reaggregates its locations
into “clusters.” This process is accomplished by starting with a
given point and adding to it its “nearest neighbor,” with the
process continuing iteratively until no more points can be added
without violating the cluster design constraints. <Clusters with
five or more locations are “main clusters,” HRI’s surrogate for a
CSA.

In the next section, we evaluate the varicus arguments for and
against gridding wversus clustering approaches to customer
locations. :

BCPM Grids

According to Sprint witness Staihr, a grid in the BCPM is just
an area of land that represents a carrier serving area. Telephone
engineers build plant to certain groups of people they decide are

going to be served together. There are about 23,000 grids in
Florida. All grids must fit within a wire center boundary, because
the network will be built based on the wire center. After

reviewing where the roads are in a CB, the entire CB is overlaid
with micro-grids. Each microgrid is about 1500 feet on a side. On
average a microgrid is approximately 58.5 acres.

If a particular microgrid has 10% of the roads for a given CB,
it is assigned 10% of the housing units for the CB. According to
BellSouth witness Duffy-Deno, microgrids have a spatial orientation
and the BCPM spatially locates customers tc those microgrids. BCPM
does not .assign a different latitude and lengitude to each housing
unit. However, witness Duffy-Deno argues BCPM does locate housing
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units to a microgrid. According to witness Duffy-Deno, “If we took
a map of Florida and overlay -~ we would overlay the microgrids,
those microgrids aren't random. They have a spatial orientation.
Their perimeters are defined by latitude and longitude.”

The BCPM overlays the entire state with microgrids. Customers
are assigned to microgrids, and then they are aggregated into
serving areas. BCPM aggregates microgrids to form what is called an
ultimate grid. 1In a rural area in the interior of a wire ceéenter,
an ultimate grid will have 64 microgrids in it. An ultimate grid is
simply a collection of micreogrids. Not all microgrids are
populated. The model also divides the area into quadrants based on
the road centroid of the ultimate grid. By doing so, it identifies
whether each of these guadrants is populated.

AT&T/MCI rebuttal witnesses Wood and Pitkin levy several
criticisms against the grid technique employed in the BCPM. First,
they note that because BCPM's system of grid aggregation and
disaggregation 1is arbitrary and disregards: actual customer
locaticns, it can split up in a random manner natural groupings of
customers that could and perhaps should be served together.
Because BCPM's grid approach essentially allocates customers to
portions of a census bleck based on road mileage, this problem can
arise in at least two ways. First, BCPM divides an ultimate grid
into four quadrants. Depending upon where, for example, a grouping
of four customers actually are situated relative to a quadrant
boundary, these four customer locations could be served in as few
as one to as many as four different quadrants. Second, 'groupings
of customers that straddle census block boundaries would not be
served by BCPM as a single grouping.

AT&T/MCI witnesses Wood and Pitkin level a second criticism
which they assert is a serious flaw that renders BCPM incapable of
being adopted as the basis for computing the cost of basic local
telecommunications service for purposes of universal service. They
note the BCPM allocates census block housing unit data to
individual microgrids, with these microgrids subsequently being
aggregated to ultimate grids. As a result of this allocation
process, microgrids will be assigned fractional customer locations.
Because ©f rounding, it is evident that some customer locations
will be dropped and sufficient plant not built to serve them,

Sprint witness Staihr admitted that when microgrids are

aggregated back up to form quadrants of ultimate grids, a certain
number of persons are served in each quadrant of the ultimate grid.
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When one reaggregates what were assigned to the microgrids, if
there were some fractions, the result may include a “part of a
person." Generally, a part of a person is rounded up or down, and
that rounding tends to offset itself.

While acknowledging that under certain conditions BCPM will
drop housing units, or equivalently custcmers, when it aggregates
microgrids to generate ultimate grids, witness Staihr stated that
the impact was gquite small. Specifically, witness Staihr testified
that the lines left out due to rounding amounted to 6/1000 of cne
percent, or 373 out of 6.6 million lines. He further contended that
HAI would not have built plant to these locaticns either, because
the HAI model does not build to housing units but only to houses
that have telephones.

AT&T/MCI witnesses Wood and Pitkin also believe that there is
a serious problem with BCPM’'s definition of a grid. Because they
are defined by degrees of longitude and latitude, the grids are
different sizes in different parts of the country due to the
curvature of the earth. The BCPM creates CSAs that are
substantially larger in the south than they are in the north..
According to Wood and Pitkin, BCPM ultimate grids in Florida vary
by more than 6%. '

HAT Clustering

During the input development process HAI identifies all
customer locations within a wire center’s boundaries that are close
enough to be efficiently engineered as a single telephone plant
serving area. This process is called clustering. Customer
locations must meet certain criteria in order to be considered
members of a particular cluster. No point in a cluster may be more
than 18,000 feet in distance (based on right angle routing) from
the cluster’s centroid. No cluster may exceed 1,800 lines in size.
No point in a cluster may be further than two miles from its
nearest neighbor in the cluster.

The customer locations “clustered” by HAI are of two types:
address~geocoded locations and surrogate locations. As discussed
in Section C, address-geocoded data points are generated using a
commercial address mailing list in conjunction with a program that
yields the longitude and latitude of the address. For known
locations that cannot be geocoded in Florida, HAI assumes that such
locations will occur uniformly around the perimeter of the census
block that contains them.
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The success rate for geocoding customer locations varies by
density zone. In the lowest two density zones, 0-5 and 5-100 lines
per square mile, 34% and 62%, respectively, of customer addresses
in Florida were successfully geccoded. The highest percentage,
85%, occurred in the 100-200 lines per square mile zone; on
average, 70% of addresses in Florida were geocoded.

Unlike BCPM's grids, clusters can cross census block
boundaries. In earlier versions of the HAI model census blocks
(CBs)and census block groups (groups of census blocks; CBGs) were
used as boundaries. According to AT&T/MCI witness Wood, customer
clusters were found actually to exist o¢n both sides of those
boundaries. For that reason, he believes that CBs and CBGs should
not be used as boundaries for designing plant and identifying
~customers. The HAI model no longer uses these type boundaries.

According to witness Wood, computers do not like irregular
shapes. HAI creates a rectangle, a regular polygon, that has the
same size and the same aspect ratio (the ratio of length to width)
as the original irreqularly-shaped cluster. A service area is thus
developed based on rectangles that overlay the actual clusters.
The dimensions of these rectangles are ultimately inserted into the
HAI model, and plant is actually constructed to them.

Sprint witness Staihr disagrees with the idea that it would be
nearly impossible for a model to use an irregular shaped polygon.
He contends that this is exactly what the FCC is doing in its
hybrid cost proxy model. According to witness Staihr, the FCC is

using a grid laid over a cluster, “a grid very similar tc the
BCPM's grid.” He explains that the FCC first constructs clusters
using the technique that BCPM uses to c¢luster dgrids. Witness

Staihr concludes that the FCC’s clustering approach is different
from the HAI clustering approach.

BellSouth’s witness Duffy-Deno testified that the fundamental
unit in the HAI model for customer clustering is the irregular
polygon cluster developed by PNR. These irregular polygon clusters
can span several census blocks, and distributing customers on the
perimeter of the census blocks can yield an abnormal cluster at the
boundary.

Sprint witness Staihr observed that a local serving area in
~the Hatfield Model is a cluster, while the local serving area in
BCPM is the ultimate grid. A cluster and a grid are not comparable
to one another. Often the HAI clusters are significantly larger.
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Acceordingly, there will be more BCPM ultimate grids than there will
be HAI clusters.

After an examinaticn of PNR polygon clusters and their
corresponding HAI rectangles, Sprint witness 3Staihr noted various
anomalies. First, he stated that there is a disparity between the
shape and orientation of the underlying PNR polygon clusters and
the equivalent rectangle calculated by HAT. Second, the PNR
clustering algorithm ignores geographic barriers. For example, some
clusters extend beyond the borders of the wire center. Third, some
PNR clusters coverlap, suggesting the potential to ovérbuild
distribution plant in some areas.

The HAI customer location methodology invelves the use of an
algorithm to cluster customers. Once customers are clustered into
main and cutlier clusters, PNR constructs a convex hull around the
set of address-geocoded and surrogate points associated with that
cluster. The PNR polygon cluster is transformed into a rectangle
that may have little resemblarice to the original underlying PNR
polygon. Since the HAI rectangle is used as the basis for modeling
distribution plant, distortions between the shape and crientation
of the PNR polygon cluster and the resulting HAI rectangle can
result in an understatement of the dispersion of customers in the
locations identified by HAI via the PNR polygon clusters. This
can, in turn, result in a substantial underestimation of
distribution plant.

Conclusicn

As noted above, it appears that both models’ constructs and
their implementation -- HAI’s clusters and BCPM’s grids -- have
their flaws. A virtue of BCPM’'s grids is a standardized
definition, but since it is based on degrees of longitude and
latitude, the resulting grids will vary in size depending upon
where they are located. Nonetheless, BCPM does not “locate”
customers; rather, starting from housing unit and road mileage data
at the census block level, it generates a probable distribution of
where customers most likely will be located.

In contrast, while HAI also relies on essentially the same
census data, it goes a step further and employs address-geocoded
information tc determine the actual physical locations cf many
customers. However, it does not build plant to these actual
locations. As a modeling convenience, it disregards the actual
locations of points within its clusters, as well as the shape and
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orientation of the cluster, and converts its main clusters to
equivalent rectangles. Thus, while HAI initially uses actual
locations of some customers, ultimately like BCPM, it assumes a
uniform distribution of customer locations within a given cluster.

Moreover, because the HAI model converts its clusters to
standardized rectangles, there are instances where the HAI model
understates the dispersion of customer locations and thus tends to
underestimate the amount of outside plant facilities required.
This topic, which concerns the internal consistency of a given
model, is discussed at length in Section D-4. '

In principle, use of geocoded data on actual customer
locaticens should enhance the accuracy of a cost proxy model. At a
minimum we would suggest that a cost proxy model should use
available g¢eocoded data as a “sanity check” on the model’s
dispersion of custcomer locations (and thus rcoute mileage of plant
constructed). Since neither model designs and constructs plant to
actual, known customer locations, we conclude that there is no
clear basis to endorse one approcach over the other. Bach model
distributes locations throughout its surrogate for a CSA, and then
constructs plant to these assumed locations. What is more telling
is which model does a bketter job building plant to where it
estimates customers reside.

4. Internal Consistency of the Models: MST Analyses

In April 1998, Sprint representatives met with members of the
FCC’s Universal Service Branch (now part of the Accounting Policy
Division) to convey certain information that they had obtained
during a proceeding before the Nevada commission. The substance of
this meeting was subsequently made public in an ex parte filing in
CC Docket No. 96-45 and provided on this proceeding as an exhibit
BKS-2 by Sprint witness Staihr. Specifically, Sprint had gained
access to Nevada data that had been geocoded by PNR Associates for
the HAI sponsors for certain HAI main clusters. Sprint conducted
minimum spanning tree (MST) analyses on a sample of these clusters.
A minimum spanning tree, a concept from graph theory, represents
the shortest possible path to connect a set of points. The
results of Sprint’s review of the Nevada PNR data led Sprint to
conclude that the amount of distribution cable built to serve
certain clusters was significantly less than the MST to connect the
original geoccded customer locations.
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According to Sprint’s ex parte filing, this result, which
would likely be more prevalent in low density, rural areas, has
three causes. First, once a main cluster is defined, a polygon is
logically constructed -- referred to as a convex hull -- that
surrounds and contains the points of the cluster, and the area of
‘this polygon calculated. Second, HAI logically constructs arcund
the polygon a “minimum bounding rectangle” oriented north-
south/east-west, and computes this rectangle’s aspect ratic (ratic
of its height to width}). Third, the data from the first two steps,
by cluster, is actually input into the HAI model, where a rectangle
with an aspect ratioc equal to step 2 and area equal to the polygon
in step 1, is computed. Where the initial convex hull that was
constructed is irreqular in shape, the HAI process causes the
modeled rectangle to understate the dispersion that was present in
the original underlying customer- locations. The ex parte filing
indicates that this phenomenon is exacerbated by two HAI modeling
assumptions: {a) that drops are a fixed length, with a maximum of
150 feet in length, and (b} that the backbone and branch cable to
which the drops connect only extends to within one lot depth and
width in the areas modeled.

In this proceeding numerous parties submitted the results of
MST analyses conducted on the model they favor and the model they
ocppose. There was significant dispute as to whose MST study was
most appropriate and the relative importance to be attached to a
MST analysis, but general agreement as to its relevance.

Accerding to AT&T/MCI witness Wood, the MST analysis can be
used as an internal predictor of a model’s reasonableness and to
validate what it has done internally. However, it cannot be used
to validate whether the model performs well in a real world
setting. One can compare geccoded and non-gecccded total customer
locations as predicted by the model to a MST analysis, and the
total route miles of cable that would be required under either
scenario, but one cannot use such an analysis to determine or
validate how well a model would perform in terms of producing
enough cable to serve actual customer locations. Witness Wood
agreed with BellSouth witness Duffy-Deno’s description that the MST
is purely an internal wvalidation check, and not an analysis that
will tell whether a meodel produces sufficient cable tc serve an
actual area.

BellSouth witness Duffy-Deno testified that the Minimum

Spanning Tree Analysis simply estimates the minimum amount of cable
needed to connect customers in their assumed serving areas and
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compares that minimum connecting distance, as the crow flies, with
the amount of cable estimated by the model. The key question is
whether the model estimates enough cable to connect customers in
the locations identified by the model, not in their actual
locations. When the test is applied to the BCPM it was short in
24% of BellSouth’s serving areas. When the test was applied to
HAI, it was short in 68% of BellSouth’s serving areas. Witness
Duffy-Deno thus concluded that BCPM is much more internally
consistent.

Witness Duffy-Deno stated further that the MST analysis is a
test of the minimum amount of cable needed to connect customers in
identified locaticons. That the model might build more than the
minimum gquantity determined by a MST analysis in one area is
irrelevant. It is not proper to offset any shortage identified
elsewhere with such surpluses, because it is unknown what the
appropriate amount of cable needed to serve those customers
actually is. Rather, one just knows that one needs at least the
minimum spanning tree amecunt, which is a low-end benchmark. A cost
proxy model needs to reach to that benchmark; how much higher than
the benchmark is not known. The witness emphasized that cable.
lengths estimated by a minimum spanning tree analysis represent the
low end, the minimum amount of cable needed to connect customers in
a serving area. This is because the MST analysis does not account
for the fact that cable has to go arcund natural or manmade
obstacles. '

Sprint witness Staihr also agreed that it is improper to
offset excess cable lengths in one area with defects that occur in
ancther area. Witness Staihr asserted that when one attempts te
“net”, the places where one builds more with the places where one
builds less, as AT&T/MCI witness Pitkin did in his testimony, the
result is a misleading and incorrect analysis.

According to BellSouth witness Duffy-Deno, there are two
reasons why the HAI model £falls short in connecting customers
within the underlying PNR clusters. The first reason is the
transformation of an irregularly shaped polygon into a rectangle.
This transformation tends to compress dispersion. The dispersion
of customers that actuwally occurs in the PNR cluster is greater
than the dispersion within the modeled rectangular area. The cause
for this contraction is not only the change in the shape, but also
the placement of uniform lots within the modeling area. The second
reason is that when the model estimates the amount of branch and
backbone cable, it will extend the cables to only one lot's width
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and depth from the perimeter. This problem predominantly arises in
rural areas. In rural areas the default drop length value is only
150 feet, so that the customers are compressed even further inteo
the intericor of this modeled area in order to be connected to the
branch and backbone cable. A comparison of the amount of branch,
backbone and drop cable for this modeled area to the amount of
distance needed to connect the customers in the underlying PNR
cluster indicated that the model comes up short.

Witness Duffy-Deno acknowledged that the results of the BCPM
MST analysis shown in his rebuttal testimony did not treat the road
centroid in BCPM’s ultimate grids as a node to which plant must be
built. In addition, he noted that his MST for the HAI model did
not treat the centreoid of the main cluster as a node. When these
~adjustments to include the respective centroids as nodes are made,
the HAI would be short in 88% of its main clusters in the lowest
density zone, while BCPM is short in 43% of its grids in the lowest
density zone.

Sprint witness Staihr presented in his rebuttal testimony the
results of MST analyses conducted on BCPM and HAI for Sprint’s
serving territories in Florida. His MST analysis indicated that in
the 0-5 lines per square mile zone, 90.8% of HAI’s main clusters in
Sprint-United’s territory had insufficient plant, while the
analogous result for Sprint-Centel was 94.2%. Although he did not
have results separated between the (former) United and Centel
territories, witness Staihr’s rebuttal testimony shows that in the
0-5 lines per sgquare mile zone, 28.8% of BCPM’s ultimate grids had
insufficient plant.

During cress—examination witness Staihr admitted that his MST
analyses for the BCPM did not include a point representing the
location of the digital loop carrier site within the ultimate grid.
When this adjustment is made, 39%.9% of Sprint-Florida’s ultimate
grids are under built in the 0-5 lines per sguare mile zone.

AT&T/MCI witness Wood does not believe the MST analysis is
. valid for estimating the extent to which plant may be under built.
He believes that unless one knows where a hundred percent of the
people are, the test does not tell one anything about whether
either model builds enough plant to reach actual customer
locations. According to witness Wood, the test is only useful to
compare the results.
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AT&T/MCI witness Pitkin contends that the MST test is usually
performed on a serving area basis. The HAI model does not estimate
cost at any level smaller than a serving area. Accerding to
witness Pitkin, a problem with the MST analysis that BCPM
propenents performed on the HAI model is that they attempt to break
out the serving area and separate the main clusters from the
outlier clusters.

Witness Pitkin further contends that the MST 1is an
.inappropriate benchmarking tool because the distance based on
surrogate locations 1s exaggerated. He believes that spacing
customers as far apart from one another on a road network as
possible maximizes the dispersion of those customers; since the MST
is a measure of dispersion, this spacing will exaggerate the MST
distance. Witness Pitkin believes this was established in his
reputtal testimony, that by substituting a percentage of surrogate
locations with actual locatiens, the MST distance demonstrates
proving that actual customers are not spaced as far apart from one
- another as possible. Furthermore, witness Pitkin believes, .an
exhibit filed by BellSouth witness Duffy-Deno (an MST analysis on
satellite location data using only surrogate points) shows that the
MST distance using the surrcgate points is 26% greater than the MST
distance using actual or observed locations.

According to witness Pitkin, the BCPM sponsors used their
serving area (the ultimate grid) as their unit of analysis for the
MST analysis on the BCPM, but they used only main clusters in the
HATI model. In other words, the BCPM model sponsors used
distribution areas for the HAI model, and serving areas for the
BCPM, thereby excluding cable in the HAI model that they include in
the BCPM mecdel. In addition, by eliminating specific distributicn
areas from their analysis in the HAI model, they eliminated those
distribution areas that they knew satisfied the MST criteria.
Therefore, according to witness Pitkin any conclusion that the HAI
model only meets the MST analysis in a certain percentage of
distribution areas is biased because the analysis deoes not include
the full sample of distribution areas. In the BCPM, however, the
full sample of distribution areas is included, even the areas
guaranteed to meet the MST, thereby lowering the percentage of BCPM
distribution areas that do not meet the MST standard.

AT&T/MCI witness Pitkin contends that the results in his
Exhibit DJW/BFP-19, entitled "Comparison of HAI Model and BCPM
Model distances tc the Minimum Standing Tree Distance by Density
Zone," are different than results in other comparisons, because his
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MST test is applied consistently to both models. While neither
model actually matches the MST in the lowest density zone in
witness Pitkin’s comparison, the BCPM falls farther short. In the
lowest two density zones where USF support is most likely to be
required, the HAI Model places 25% more route miles than the MST,
while the BCPM places only 8% more route miles than the MST.

Witness Pitkin asserts that the HAI Model places more
distribution cable than the BCPM in the lowest two density zones
and 3,900 more miles of distribution cable than the BCPM for the
state of Florida. According to witness Pitkin, since both models
use overly conservative surrogate placement assumptions, the MST
analysis is known to be overstated. For this reascn, the MST is
not a valid comparison for either the HAI Mcdel cor the BCPM.

Conclusion

At the outset, we note that our staff and the parties were
limited in performing exhaustive, independent review and
verification of much of the data underlying these MST analyses, in
part due to the compressed time frame and in part due to the
confidential nature of key data. There was extensive discussicon at
the hearings about the proprietary nature of the PNR geocoded data
underlying HAI’s <clusters, and the obstacles that existed in
gaining access to it. In fact, the HAI sponsors in this proceeding
were subject to the same impediments as other parties, and thus
relied on PNR to perform analyses for them. Given these caveats,
we must rely heavily on the representations of the parties.

Upon consideration, we believe that several conclusions can be
drawn regarding the minimum spanning tree analyses submitted in
this docket. First, a MST analysis is an internal reasonableness
check on a cost proxy model, but the analysis does not provide the
amount of facilities required to serve actual customer locations.
BellSouth witness Duffy-Denoc stated this most succinctly:

What the models are doing is -- and what this
test is doing is determining whether the model
estimates enough cable to serve customers in
the locations identified by the model. . . .It
has no bearing on whatsoever, or it has no --
it is not related in any way to where
customers are actually located. We don’t have
a comprehensive database on that. This is an
internal model consistency test. Does the
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model estimate enough cable to serve customers
in the locations identified by the model?

Second, we believe that a MST represents the minimum route
length, because it assumes routing as “the crow flies,” and thus
ignores geographic barriers such as lakes and swamps. Third, we
believe averaging shortfalls and excesses relative to a MST
analysis so that, on average, a model “passes” misses the point
entirely. The fact that a c¢ost proxy model installed cable
facilities in Northeast Tallahassee well in excess of the cable
lengths indicated necessary by a MST analysis would be of little
solace to those who resided south of Tallahassee if the model under
built to them. A model that is reasonably accurate is estimating
plant to built. A model that estimates average plant to build
cannot adequately disaggregate costs to target needed support for
universal service. )

Fourth, while the record is somewhat inconclusive, we find
that neither model adequately satisfies a minimum spanning tree
test. We believe that certain modifications should be made to the.
cost proxy medel selected. Sprint witness Staihr enumerated
certain modifications that could be made to the BCPM model. The
BCPM has a constraint that restricts the amount of distribution
cable built in a guadrant to less than or equal to the road mileage
in the qguadrant. It is conceivable that relaxing this constraint,
especially in the low-density zones, would reduce any shortfall.
We will require that the sponsors relax this constraint in order
for BCPM’s modeled route miles to equal those of the MST analysis.

A second adjustment mentioned by witness Staihr, as well as
BellSouth witness Duffy-Deno, pertains to extending backbone and
branch cable not Jjust between lots but to the perimeter of the
lot. Witness Staihr stated that this step could be applied to the
BCPM model. We agree and hereby require that this modification be
incorporated by the sponsors of the BCPM model.

5. Size of Carrier Serving Area

In this section we consider various outside plant design
issues that relate, directly or indirectly, to the optimum size of
a carrier serving area. In general, the size of a carrier serving
area (for HAI, main clusters plus any subtending ocutlier clusters;
for BCPM, ultimate grids) is a function of the maximum copper lcop
length allowed, the size (capacity) and number of digital loop
carrier remote terminals installed, and the number of lines served.
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Topics that are indirectly related include whether the CSA impedes
the deployment of advanced services, lot shape, and deplcyment of
cable across lots.

12 v. 18 Kilofoot Copper Loop Length

According to AT&T/MCI witness Wood, the HAI model will allow
loops up to 18,000 feet. He claims, however, that there are no
18,000 foot copper loops in the model runs done for Florida and
. submitted in this proceeding for any of the companies. Less than
1% of the total copper locops in either model are more than 12,000
feet.

BellSouth witness Bowman testified that the geographic size of
BCPM’s ultimate grid {(approximately 12,000 by 14,000 feet} is used
to limit the design of copper loops so that they generally do not
exceed more than 12,000 feet. Witness Bowman stated that loops
that are 12,000 feet or less can easily provide guality voice-grade
service if the proper design criteria are used. '

Witness Bowman asserted that the Hatfield model in this
proceeding has constructed in excess of 47,000 lines greater than
12,000 feet in length. In contrast, BCPM has about 4,000 lines
that are in excess of 12,000 feet. When witness Bowman was asked
how there could be locops in excess of 12,000 feet if the BCPM has
a modeling criterion of 12,000 kilofeet, he explained: “It's a
general design constraint, and we use the 12,000-foot length as
nominal. If you recall, these serving areas are approximately
12,000 feet by 14,000 feet at their maximum., So within that, you
could find some loops as long as about 13,000 feet under those
criteria.”

To ensure quality voice-grade service for its long loops,
those between 11,100 feet and 13,600 feet, the BCPM uses 24-gauge
cable instead of 26 gauge. If a loop is greater than 13,600 feet,
BCPM also uses extended range line cards instead of less expensive
standard POTS line cards. The Hatfield model does not use extended
range line cards on loops beyond 13,600 feet. According to witness
Bowman, HAI installs extended range line cards on loops in excess
of 17,600 feet for the large DLC systems. For the smaller systems,
HAI uses extended range line cards on all of the lines in the
system. '

According to Sprint witness Staihr, a copper loop longer than
12,000 feet requires a larger gauge cable -- for example, Z4-gauge
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cable instead of 26-gauge cable. In addition, he believes that a
loop extending beyond 12,000 feet from the DLC requires an extended
range line card based on his discussion with the engineers.

Sprint witness Staihr’s analysis indicated that in Florida the
BCPM does not have any loops that are over 18,000 feet, although
AT&T/MCI witness Pitkin testified that he knew of one. According
to AT&T/MCI witness Pitkin, HAI models 84,838 loops in excess of
12,000 feet in Florida.

GTEFL witness Murphy agrees that BCPM generally constrains
copper lcops frem the DLC to the customer to 12,000 feet, while the
HAI deliberately designs loops out to 18,000 feet. He agrees that
a copper loop beyond 12,000 feet requires a larger gauge cable. 1In
addition, a loop extending beyond 13,400 feet from the DLC requires
an extended range line card.

Witness Murphy testified that if the only consideration in
this proceeding is cost and the only service that one wants to
provide to the consumers in Florida is a voice grade service, then
he believes it would be acceptable to use an 18,000 foot standard.
But if consumers in Florida want to be able to use their modems
effectively and to have a network that will be able to offer the
advanced services that the FCC says the network should accommodate,
then the 12,000 foot standard should be required. The 12,000 foot
standard is the current standard that GTEFL and all of the LECs use
across the country.

The AT&T/Lucent Qutside Plant Engineering Handbook states that
copper loops extending from a DLC generally should not exceed
12,000 feet. MCI witness Wells noted, however, that 18,000 feet is
established as the distance over which a copper pair can transmit
without load coils. He notes that this is also the standard in the
outside plant engineering handbook and several other sources,

including the BOC Notes on the Network. Witness Wells also

identifies other standards regarding decibel loss. He states:

Loss in terms of decibels on a loop cannot
exceed eight and a half, including the central
office. And for next generation digital loop
carrier, the c¢hannel unit c¢ard becomes an
extension of the CO. So you've got eight and
a half db loss budget and then you go to loss
charts and so forth and you can determine the
distance that you can go from the DLCRT on
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certain gauges of copper and whether or not
it's aerial buried, so forth and so on, to get
so far out.
Witness Wells claims the HAI model is designed to this standard.

Witness Wells agrees that Section 12, on page 5 under 12.1.4,

Carrier Serving Area, of the BOC Notes on_ the Network says the
maximum loop length in a CSA is 12 kilofeet for 1%-, 22-, or

24-gauge cables and 9 kilofeet for 26-gauge cables.

AT&T ceontends that the only real disagreement between the
parties is what cost the models should include for the extended
range card electronics necessary to permit quality service in the
very small percentage c¢f loops over 12,000 feet.

According te the testimony of MCI witness Wells, the HAI 5.0a
already includes the cost of extended range cards for all lines
longer than 12,000 feet served by small DLC terminals, as well as
the cost of extended range cards (ERC) for copper loops over 17,600
feet served by large DLC units.

The BCPM cost input values for extended range line cards used
by BellSouth and GTEFL are twice as much as a standard card feor all
lines served by large DLC units for copper loocps greater than
13,600 feet.

_ BellScuth witness Bowman alleged that the HAI engineers copper

loops beyond the DLC up to 18,000 feet without extended range
channel unit cards. HAI dpes place standard channel unit cards
(plug-ins) in its DLCs. According to witness Bowman, the use of
standard channel unit cards combined with the length of HAIL's loops
results in an unacceptable decibel loss.

Standard carrier serving area engineering rules limit the
length of the standard 26-gauge copper wire that may extend from
the DLC to the customer’s premises to 12,000 feet. The 12,000 foot
range may be exceeded only if an extended range line card, and
larger, 24-gauge cable is used in the loop.

Congclusion
We agree in large part with AT&T that the dispute between the

parties is about the cost of the extended range line cards required
for certain long loops. The AT&T/Lucent Handbook referred to above
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indicates that the norm for copper loops is 12 Kft. On the other
hand, it then proceeds to specify how to engineer copper loops
extending from a DLC remote terminal greater than 12 Kft.
Similarly, BellSouth witness Bowman’s Rebuttal Exhibit RMB-3, an
excerpt from an engineering and planning document pertaining to the
.DSC Litespan DLC terminal, describes the basic CSA design for this
remote terminal, as well as an extended CSA design for serving
longer copper loops. :

Viewed in isoclation, .we believe that the choice of maximum
allowable copper loop length (12 wv. 18 Kft) is likely a cost
minimization issue, not an either/or decision. Even assuming.that
12 Kft is the rule of thumb, deviations from this standard would be
based primarily on what yields the least cost arrangement overall,
considering all relevant cost components. Accordingly, we will not
place a limit on the maximum allowable copper loop length.

Maximum Size of DLC Units Deploved

HAT

The HAI 5.0a models two types of DLCs: a “high density” and
“"low density.” Like HAI, BCPM models two different DLCs: a small
and a large unit.

According to BeliSouth witness Bowman, if the ultimate grid or
CSA exceeds the 1limit of 999 housing wunits, the algorithm
determines whether that ultimate grid should be broken.down into
additional carrier serving areas. The 999 housing unit criterion
is an engineering criterion. The factor used for CSA development
in the BCPM is a ratio of about 1.2 {(approximately 1,200 lines for
every 1,000 housing units). The maximum size of the BCPM DLC
equipment that can serve a CSA is 1,344 lines. With a fill factor
of 90% on that equipment, that brings the 1,344~line capacity down
to approximately 1,200.

Witness Staihr testified that 999 housing units is not the
maximum number of housing units that BCPM allows to be served per
CSA. He explained: “When an ultimate grid is created, and there’'s
a little bit of aznother ultimate grid left over in a wire center
with less than 100 lines, which would be something less than 100
housing units as well, that will be added into that ultimate grade
[sic], so they're all served off of the same electronics. It's
more efficient to do it that way. So you certainly could end up
with more.” .
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BCPM models two sizes of DLCs, one large and one small: 1,344
lines maximum on the large and 240 lines on the small. BCPM places
18,897 DILCs statewide, while HAI installs 10,785. According to the
testimony of AT&T/MCI witnesses Weocod and Pitkin, BCPM places 223
DLCs that serve only a single household.

According to the HAT model documentation, when fiber feeder is
used one of two types of DLC equipment is selected. The first 1is
“*high density” DLC. The second 1s “low density.” The choice
petween these two types is determined for each serving area. If
the number of lines is below the user-adjustable threshold default
value, the “low density” DLC is used; above that threshold the
“high density” DLC is used. Both DLCs are equipped by the model
with line cards to provide the ‘“appropriate” grade of service on
the analog and digital T-1 pairs fed from the DLC. .

LT&T/MCI witnesses Wood and Pitkin argue that BCPM places tco
many small DLC remote terminals. They assert that this is due to
two assumptions in the BCPM: a 12 Kft copper locop length extending
from a DLC RT, and a maximum sized DLC sufficient to serve
approximately 1000 households. As a result of these assumptions,
they assert, in Florida BCPM’s average serving area contains only
493 lines. Wood and Pitkin argue that it is possible to aveid
placing so many small, expensive DLC RTs if the maximum copper loop
length is increased to 18,000 feet (thus alleowing more loops to be
served by a single DLC, all things egual) and assuming a “large”
DLC capable of serving 1800 lines (2016 at a 90% fill factor).

We note that BCPM allows for a DLC to install a second cabinet
in order serve up to a 2016~-line system. However, this likely
would only occur in a very dense area (e.g., a single office
complex with many lines).

This subissue hinges on which configuration yields the least-
cost choice: a greater number of smaller DLCs coupled with less
distribution plant and regular POTS line cards, versus fewer but
larger DLCs, more distribution cable plant, and extended range line
cards. The only record information on this issue, provided as a
late-filed hearing exhibit, consists of the results of two BCPM
runs -- one at 12 Kft, one at 18 Kft -- originally prepared as part
of a five-state analysis requested by the FCC in its Universal
Service docket. The results filed in this proceeding are summed
for all Flerida LECs. As noted by BellSouth witness Bowman, the
BCPM results yield a total investment per line of $1,263 at 18 Kft
versus $1,248 per line at 12 Kft. Witness Bowman observes that the
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“apparent savings from having larger extended carrier serving areas
in the Hatfield network is more than offset by the extra cost of
needing extended range line cards and larger size and length
cable.” We note that the specific input values used in these two
model runs are unknown; it is quite likely that they differ from
those filed in this proceeding. Absent any contrary data, we find
that constraining the copper loop length to 12 kilofeet yields the
least-cost choice. Moreover, as discussed in the next section, a
12 Kft limit on copper loops ensures that advanced services will
not be impeded. :

Provision of Advanced Services

The HAI propoenents contend that as a result of changes in
release 5.0a of the HAI Model, they believe that its longest loops
(those over 18,000 feet) can fully accommodate advanced services:
Similarly, the BCPM advocates claim its network provides the
capability for advanced services when additional equipment is
added. '

According to AT&T/MCI witness Wood, release 5.0a of the HAI
Model replaces the coarse-gauge cable and load coils present in
previous versions with T-1 technology. As a result of this change,
he believes that its longest loops (over 18,000 feet) can fully
accommodate advanced services including ISDN.

The HAI Model 5.0a conducts tests of the outside plant
facilities that it models to ensure that the transmission
parameters necessary to permit accommodation of advanced services
are not exceeded.

Witness Wood notes that the FCC’s definition of basic services
includes the provision of advanced services. ADSL is available on
copper facilities only up to about 18,000 feet. According to
witness Wood, with copper facilities longer than 18,000 feet “the
service isn't good and the -- the guality isn't good, and the
service deoesn't work”. Witness Wood, however, does not believe
that the FCC’s May 7, 1997, Universal Service order meant to
specify certain bit rates. Criterion No. 1 in Paragraph 25C of the
FCC’'s Order states in part that ™. . . The loop design in the model
should not impede the provision of advanced services;. . . ."

According to BellSouth witness Bowman, the Telecommunications

Act of 1996 specifies that rural customers should have access to
services comparable to those of urban customers. Witness Bowman
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contends that the Hatfield model's minimalist network design will
not allow even modems to work for many customers. In contrast, the
BCPM network meets design standards which will allow quality modem
connections over the network for most customers. He concludes that
“the BCPM is the best model for universal service costing because
it . follows industry accepted design standards used by all telephone
companies when they build actual networks, it allcws for advanced
services when additional equipment is added to the network, and it
builds a high guality network over which the people of Florida can
actually talk.”

The BCPM uses extended range line cards on those loops beyond
13,600 feet. According to witness Bowman, these loops "will
probably work for voice services. It is unclear whether or not the
loops will work well for data services and other advanced services.
Witness Bowman believes that in most cases modems would work on
loops out to 18,000 feet, but he is concerned with how well they
work and the connection rate.

The FPCC and the Telecommunications Act require access to
comparable advanced services in rural and urban areas. The longer
the loop, the more difficult it is to make it work for a modem, and
the more difficult it is to make it work for any advanced service.
HAI routinely engineers longer loops than does the BCPM.

GTEFL witness Murphy agreed that the FCC requires that the
network not be designed in a manner that will impede the
implementation of advanced services. Witness Murphy believes that
it is important to remain within the guidelines that the FCC has
set regarding the network that is mcdeled, in order to provide
universal services and not impede the deployment of advanced
services. In addition, he believes that generally accepted
engineering practices should be followed.

Witness Murphy testified that one would have to add additional
investment to the BCPM network in order to actually provide
advanced services, but BCPM has positioned the network so that it
could accept and be compatible with that additional equipment.
According to witness Murphy, the 12,000 foot standard should be
adhered to if “you want your consumers here in Florida to be able
to use their modems effectively and to have a network that will be
able to offer the advanced services that the FCC says the network
should not impede the provision of.”
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Sprint rebutial witness Laemmli contends that the HAI model
designs a network based on maximum copper loop lengths of 18,000
feet. This design will deny customers with copper loops of that
length from accessing advanced services. He believes that forward-
locking design standards call for the use of fiber feeder for loop
lengths in excess of 12,000 feet.

BellSouth witness Bowman stated that BCPM 3.1 designs a
network that has the capability to provide customers in rural and
other high cost areas access to advanced services comparable to
those provided in urban areas. The BCPM network provides the
capability for advanced services when additional equipment is
added.

Because the HAI 5.0a only models one T-1 carrier pair per
outlier cluster, the model does not have any additional capacity
available for regquirements such as ISDN, wvideo, or graphics.
Witness Bowman asserted that this practice would be inefficient,
contending:

For advanced services, the HAI 5.0a network
would have to be overlaid with additional
copper cable and repeaters, as well as DLC
electronics. This would require digging
trenches again, possibly in existing
neighborhoods,. which is not only expensive,
but alsc very disruptive to existing homes and
landscaping. The BCPM 3.1's choice of fiber
DLC techneology requires only that additional
electronics be added at the DLC site.

Conclusion

We note that Section 254 (b) (2) of the Act clearly states that
“Access to advanced telecommunications and information services
should be provided in all regions of the Nation.” Deplovying
technology that would constitute an impediment to providing access
to advanced services is unacceptable. We find that HAI’s treatment
of ocutlier clusters amounts to such a barrier.

Lot Shape and Depioyment of Backbone and Branch Cable

The HAI models rectangular lots that are assumed to be twice
as deep as they are wide., It places backbone distribution cable
vertically and branch cable horizontally. BCPM models sgquare lots.
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The road reduced distribution area is created and used as a
modeling tool to estimate backbone and branch and drop cable in the
BCPM. Like the HAI model, the BCPM model builds cable between the
lots, but BCPM does not go to the end of a lot. It stops at the
perimeter because one can place the dreop from that location.

BAccording to Sprint witness Staihr, HAI clusters have
rectangular lots, and the model always builds the distribution
along the short side of the lot. He believes that if HAI made its
lots square, it would build more distributien plant. Witness Staihr
stated that HAI produces a reduced rectangle by taking the points -
farthest north, south, east, and west, making a big rectangle, -and
then converting it to a smaller rectangle. GTEFL witness Murphy
alleged that one of HAI's engineering flaws is that its drop
lengths links are understated. In other words, the drop will not
reach the houses that they are supposed to be serving. '

According to MCI witness Wells, the BCPM models customer
locations as square lots. "He believes this is unrealistic and very
inefficient compared to the rectangular lot modeling assumpticn of
the HAI Model.

According to BellSouth witness Duffy-Deno, one reason the HAI
model fails the MST test is because when the model estimates the
amount of branch and backbone cable, it extends the cables to only
one lot's width and depth from the perimeter. 1In rural areas the
HAI default drop value is only 150 feet, so these customers have to
be compressed even further into the interior of the modeled area to
be connected to the branch and backbone.

Conclusion

As discussed briefly in Section D-4, Sprint witness Staihr and
BellSouth witness Duffy-Deno indicated that a possible way to
increase the total amount of distribution plant, and thus come
closer to matching the length in a minimum spanning tree analysis,
was to assume that lots were square rather than rectangular. We
~agree with MCI witness Wells that a local distribution network
architecture based on rectangular lots whose depth is greater than
their width is inherently more efficient and requires less cable
than BCPM’s assumption of square lots. However, we do not find it
appropriate to require the use of rectangular lots because it is
necessary to model square lots to meet the minimum MST
‘reguirements.
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6. Switching

The HAI model constructs at least one end office switch in
each wire center. It determines the size of the switch by summing
the number of switched lines served in the wire center, adjusted
for administrative £ill, and comparing the result to a maximum
default allowable switch size of 80,000 lines. If the number of
switched lines served by wire center is, for example, 100,000, the
HATI medel constructs two 50,000 line switches. In sizing a switch,
the model does two additional capacity tests: (1) a comparison of
the number of busy hour call attempts produced by all lines in the
wire center serving area, relative to the default processor call
capacity; and (2) a comparison of the total offered load (in busy
hour CCS), relative to the switch default traffic capacity. If
either of these capacity constraints is exceeded, the model builds
additional switches, with each switch constructed to serve an equal
number of lines,

Consistent with the FCC’'s switching guidelines on cost models
(DA 97-1912, Guidance to Prcponents cof Cost Models in Universal
Service Proceeding: Switching, Interoffice Trunking, Signaling, and
Local Tandem Investment), the HAI is capable of explicitly modeling
combinations of host, remote, and standalone switches. In
addition, where siich detailed switching cost data 1s unavailable,
the HAI switching module can compute switching using a default
“blended” average per line investment that represents an efficient
composite mixture of host, remecte and standalone switches. The
blended cost curve, which has a fixed and a per line compcnent, was
developed based on cost data from a Neoerthern Business Information
publiication, “U.S. Central Office Equipment Market: 1995 Database.”
The HAI model runs submitted by AT&T and MCI in this proceeding
were based on the default blended cost curves.

According to AT&T/MCI witness Wood, the HAI model will size
each switch in each central office based on line counts and traffic
information for that coffice. He states that theoretically there are
at least two ways to exhaust the capacity of a switch. One is
through the total number of lines it can serve, and one is through
its central processor that processes calls and processes features.
As a practical matter, switch exhaustion is almost always on lines
rather than features, but HAI does test both ways to make sure that
the switch is sized properly. If the test is close to the
threshold for either one of those parameters, HAI places two
switches in that central office.
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Like the HAI, the BCPM model sizes end office switches subject
to three different limiting factors (lines, busy hour calls, and
busy heur CCS). If one of these constraints is exceeded, the model
builds an additional switch.

According to the BCPM model documentation, there are three
stages in determining switching costs for universal service.
First, BCPM compiles the switch-specific data inputs to be used for
investment development. Second, BCPM generates total switch
investments by functional category (FCAT) for each switch. Third,
BCPM uses these FCAT investments to generate a Busy Hour unit
investment for each bkasic switch function, based on the subscriber
calling and usage rates input into the model.

BCPM first allows for the assermbly of various input
characteristics by Common Language Location Identifier (CLLI), such -
as whether the switch is a host or remote, number of switched
lines, subtending relationships, and calls and minutes per line by
residence versus business. Alternatively, if data at this level of
disaggregation is not available, state level defaults can be used.
The BCPM also allows for the user to identify a switch vendor type
to be used. '

Next, functional switch investments for six functional
categories are developed. These categories are: processor related
cost; line termination -- MDF and protector; line port cost; line
CCS usage; trunk CCS usage; and SS7. Three methods are available
to develop these investment items. The first approach, the BCPM
method, employs default wvalues contained in the model. These
default values consist of switch curves by switch type (host,
remote, and standalone) that were derived by performing statistical
regressions on nondiscounted switch investment data provided by the
BCPM sponsor companies. (This data was developed using LEC
switching cost models such as Bellcore’s SCIS and US WEST's SCM.)

The second approach is the ALSM (Audited LEC Switching Model)
method. Where available, this method employs LEC-specific, switch-
specific data derived using LEC cost models (such as SCIS or SCM)
which is inserted into the BCPM. The third option allows for using
within BCPM switch investments from other sources, as long as the
data is presented in a compatible format {e.g., separated between
host, remote, and standalone). The BCPM uses the information in the
LERG to identify which switch is a host, a remote, or a standalone.
Given a choice of approach, the unit investments are applied to the.
respective cost drivers (such as lines or busy hour CCS), to yield
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total functional investments. Finally, the per unit switching
investments for universal service are derived, and the total
investment per switch that is attributable to universal service is
determined, which is later combined with investments for transport
and signaling. In this proceeding GTEFL filed the BCPM using some
ALSM inputs, while BellSouth and Sprint used the BCPM method {i.e.,
the default BCPM switch curves).

According to AT&T witness Petzinger, there are “serious flaws”
in'the BCPM switch module and modeling errors. BCPM has multiple
ways of entering switch price data; they all, however, rely upon
data that has been extracted from the proprietary models (SCIS or
SCM}). The witness noted a few modeling errcors in BCPM that she
testified should be corrected. First, she stated that the formula
that computed the required number of trunks incorrectly used
engineered lines, rather than working lines. Second, she observed
that there was an apparent incorrect formula associated with how
engineering ‘and installation costs for switching are developed in
"BCPM. Third, witness Petzinger asserted that there was a
discrepancy between the cost per line and the amount of usage
assigned on a per lirie basis to universal service, and the total
amount of universa. service-related switching investment in another
place in the model. Upon consideration, we believe that these
revisions are reasonable and appropriate, and thus we shall require
that the BCPM sponsors make the necessary corrections associated
with witness Petzinger’s recommendatiocns.

Subject to the above recommended corrections, on balance, we
find that there are no apparent major structural differences
between the two models’ switching cost modules, though there are
differences in input wvalues and how they are employed. With
respect to the latter aspect, the BCPM uses the LERG to identify
the type of switch (host, remote or standalone} currently located
in each wire center, and then uses the appropriate type of cost
curve to build the same type of switch. AT&T witness Petzinger
criticized the BCPM model for assuming that a forward-looking
technology would assume that there would be the same kinds of
switches in the same locations, and thus no optimization and
redesign of the network would occur. We agree with witness
Petzinger that the BCPM does not reoptimize the deployment of
switching facilities, but neither does the HAI model. Further, as
noted above, the HAI model runs filed in this proceeding did not
differentiate by switch type, but instead used HAI’s “blended”
switch curve.
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7. Signaling and Transport

The HAI model explicitly computes the investment in signaling
links for “A” links (which connect a Signal Transfer Point (STP) to

end office or tandem), “C” links (connections between the STPs in
a mated pair), and “D” links (connections between STPs of different
carrier’s networks). It is assumed that these 1links are all

carried on the interoffice transport rings. A minimum cf two
signaling links are equipped per switch.

The HAI model also computes the costs associated with 857
traffic by call type. User inputs may be made to specify the
number and length of ISDN User Part (ISUP) messages. The Model
defaults assume six ISUP messages per interoffice call for set-up,
and 25 octets per message. The user may also indicate the number
and length of Transaction Capabilities Application Part (TCAP)
messages needed for database queries, as well as the percent of
calls that require generating TCAP messages. Additional signaling
links are added based on message traffic load.

The STP capacity is stated on the basis of total signaling
links that can terminate at each STP mated pair, with default
values of 720 at an 80% fill, with a maximum STP investment per
pair of 35 million., The Switching Contrel Point (SCP) investment
is stated as a function of investment dollars per transaction per
second, and reflects the proportion of all calls needing TCAP
message generation.

In contrast to the HAI model, the BCPM has a highly simplified
calculation. According to the model documentation, the model has
a user modifiable input table that reflects the cost of
constructing a SS7 network. This table has values per residence
and business lines, for small, medium and large companies. The
default values were derived by running a beta version of the BCPM
Signaling Cost Proxy Model (SCPM) using information from US WEST.

AT&T/MCI witnesses Wood/Pitkin criticize the BCPM transport
and signaling modules as being based on embedded network
configurations. They state in their testimony: “While the BCPM
signaling module uses the existing SS7 signaling network as the
basis for the SCPM network (based on embedded data), review of the
BCPM signaling calculations indicates that no explicit modeling of
signaling cost is performed at this time, which conflicts with one
of the FCC’'s requirements for cost proxy models and F.S. 364.025
(4) (b).”
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While we agree that the BCPM currently does not explicitly
model an SS7 signaling network and that the HAI model does a
superior job here, we believe a few clarifications are in order.
First, witnesses Wood and Pitkin assert that the SCPM somehow uses
“embedded data,” where “embedded data” is implied to have a
negative connotation. While the BCPM documentaticn is not clear,
it appears that the BCPM may have developed the SCPM module,
populated it with unit cost data on SS7 network components, and run
the module based on the “embedded” characteristics reflecting US
WEST’'s SS7 network. Notwithstanding whether US WEST’s data is
representative of Florida operations, if our description is
correct, it would not be accurate to refer to the cost result as
“embedded.” Second, witnesses Wood and Pitkin allege that because
the BCPM does not explicitly model a signaling network, it is in
conflict with the FCC’s criteria for proxy models. We believe that
this allegation is without merit. The FCC's criterion no. 2 from
Paragraph 250 of the May 7, 1997, Universal Service Order actually
states: “Any network function or element, such as loop, switching,
transport, or signaling, necessary to produce supported services
must have an associated cost.” Both models produce an “associated
cost” for signaling; they differ in the details. Third, the BCPM
documentation indicates that signaling comprises less than one-half
of one percent of the total investment per line.

According to the BCPM model documentation, the Transport Cost
Proxy Mcdel (TCPM) module uses information on existing interoffice
traffic routing relationships between host, remote, and tandem
switches to develop forward looking transport costs using SONET
technology. - Using actual data on homing relationships, V&H
coordinates, the number of working lines, and line to trunk ratiocs,
optimization formulae are employed to yield the most efficient
SONET ring topology for a given area. The output of this module is
a cost per line for a given SONET ring.

Similarly, the HAI model alsc assumes all interoffice
transport facilities are provisioned on SONET rings. HAI’'s
interoffice network consists of rings for two classes: host-remote
- and tandem/host/standalone. The model includes an optimization
algorithm, whereby a given central cffice (CO) is placed on a
particular SONET ring based on the difference between serving the
CO as a node on the ring, as opposed to direct investment.

We note that there is very little information available in

"this proceeding regarding the modeling of intercffice transport,
other than that contained in the respective models’ documentation.
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Based on our review, we did not discern any glaring flaw in either
model’s treatment of transport, and thus conclude that either
appears reasonable.

E. Conclusion

Both models submitted in this proceeding, the HAI 5.0a and the
BCPM 3.1, suffer from various deficiencies. This should come as no
surprise, since, by definition, a model does not replicate reality
with complete accuracy, but rather attempts to generate a
reasonable estimate of some statistic. In this proceeding,
limitations are imposed on both model propecnents at the outset.
First, although their assignment is teo estimate the cost of
providing basic local service, they must disregard the current
placement of facilities (model must reflect forward-leoking
technology and design and placement principles). Second, while the
network to be constructed by a model must be adequate to provide
service to all customers, there is no comprehensive database
available that identifies the locations of the customers to whom
service must be provided. ‘

Nevertheless, we are required to choose between the HAI 5.0a
and the BCPM 2.1, in order to ccmply with Section 364.025(4) (k),
Florida Statutes. We believe that, on balance, a model that
incorporates a clustering approach in conjunction with geocoded
data can better reflect the actual customer groupings to which a
network engineer would design outside plant facilities. The BCPM’s
gridding approach can artificially split up natural clusters of
customers, and may in some cases result in an inefficient layout of
local distribution facilities. Moreover, the BCPM’s grid, while
representing a standardized unit of analysis, varies in size
according to latitude. While it yields an estimate of the probable
distribution of customers, the BCPM does not take advantage of
available geocoded data on actual customer locations; it thus
builds plant to likely customer locations, not actual locations.

In contrast, the HAI 5.0a incorporates a clustering technique
that uses as its starting point geocoded data on actual customer
locations, and attempts to design a forward-looking, efficient,
cost-effective network for the provision of local basic service,
We find, however, that the HAI 5.0a has certain defects and we
cannot recommend reliance on its cost estimates. While the HAT
model starts out with data on actual customer locations, it
disregards much meaningful information and chooses not to build
plant to any of these known sites. Instead, for modeling
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convenience, what began as irregular polygons reflecting natural
customer groupings were transformed into reqular rectangles.
Unfortunately, this step appears to have introduced a downward bias
in the model. Thus, in low-density, rural areas, those areas where
concerns about sustaining universal service should be focused, the
normalized rectangles understate the dispersion that was present in
the original points that comprised the irregular-shaped polygon.
We acknowledge the vigorcus debate in this proceeding over the
relevance of M3ST analyses and the proper way they should be
conducted. Nevertheless, we find the analyses and testimony
provided by witnesses Staihr and Duffy-Deno on this issue most
compelling as to the internal inconsistency within the HAI model.

We wish to emphasize that the BCPM also has its defects. As
discussed in prior sections of this Order, the BCPM also has
shortfalls in the route miles of plant built, relative to a MST
analysis, albeit ruch less then the HAT model. Witnesses Staihr
and Duffy-Deno, however, provided diagnoses of probable causes of
these gaps between the BCPM and the MSTs, and offered various
remedies,

Another aspect of the BCPM that we find troublesome is that it
installs many more digital loop carrier systems than does HAI. As
discussed earlier, this result 1is due primarily to BCPM
constraining copper loop lengths to 12 Kft and, to a lesser extent,
not installing the largest DLCs available. One anomaly that occurs
is that the model may build a DLC to serve only a few customers;
since this is undoubtedly not the least-cost option, care should be
exercised in employing the model’s results. We observe, however,
that such oddities are virtually inevitable when dealing with cost
models, since they must employ glokal conditions that dictate
specifically when a given type of plant is to be installed. On
balance, we find that 12 Kft is a reasonable standard for a maximum
copper loop length based on evidence presented that this was a
lower cost option and that longer loops might be an impediment to
the provision of advanced services.

Upon consideration of the two models submitted in this
proceeding, we hereby adopt the Benchmark Cost Proxy Model 3.1. We
shall require that the BCPM sponsors make the model revisions
discussed in prior sections of this Order as a means to correct MST
shortfalls. The BCPM sponsors shall submit a revised version of
the model (on CD-ROM and results in hard copy) with associated
minimum spanning trees analyses (with all supporting documentation)
in conjunctipn with the compliance filing discussed in Section VI
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later in this Order, to be filed no later than January 12, 1899.
By way of clarification, these revisions shall be applied to the
version of BCPM 3.1 referred to by witness Staihr as the
September 24, 1998, version, which corrected the model so that the
overall cost derived by the model is identical under both a wire
center and density zone run.

IV. GEOGRAPHIC BASTIS FOR COST PROXY MODEL RESULTS

A. Introduction and COverview

This issue asks a simple guestion: at what geographic level
should the cost proxy model determine and report the cost results?
Both models calculate costs below the wire center level. BCPM
calculates costs at the “grid” level, which is approximately 1,500
feet by 1,700 feet, while HAI calculates costs at the “cluster”
level. The models then aggregate their costs for reporting
purposes by averaging the costs of lower-cost “grids” or “clusters”
with higher-cost “grids” or “clusters.”

At this time, all of the parties agree that the wire center is
the appropriate gecgraphic level to determine costs, although
differences exist regarding the time period over which this level
of aggregation will be appropriate. AT&T, FCCA, FCTA, MCI, Time
Warner, and WorldCom have fully endorsed a wire center aggregation
for estimating costs.  Similarly, BellSouth, GTEFL, and Sprint
propose that a wire center level of aggregation would be acceptable
initially, due to existing operational and administrative
constraints. They recommend that this level cf aggregation be used
on an interim basis only, and advocate that the goal should be to
move towards a smaller geographlc area, such as a census block
group (CBG).

B. Discussion

AT&T witness Guepe states that “the total forward-locking cost
of universal service should be determined on a wire center basis.”
AT&T contends that c¢osts should be aggregated to a smaller
geographic area, such as a CBG, only if retail rates are deaveraged
and the application of the test for funding (i.e., benchmark) were
both at the CBG level. Both MCI and WorldCom adopt AT&T’s
position.
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BellSouth witness Martin comes to a similar conclusion, but
for a different reason. Witness Martin notes that LECs currently
gather data at the wire center level. Therefore, the wire center
level of aggregation approach would be less burdensome than
estimating costs at a level smaller than a wire center, such as the
CBG. Witness Martin clarifies BellSouth’s position that the wire
center level of aggregation should only be an interim policy,
neting two reasons. First, costs can vary significantly within a
wire center. By estimating costs at smaller geographic areas, such
as CBGs, high cost areas can be more accurately targeted. Second,
the use of smaller geographic areas to estimate costs, designate
service areas, and provide support are conducive to competition.
It allows competitors to enter a market without having to serve an
extended service area, such as a wire center.

FCTA witness William Barta also concludes that wire center
cost aggregation 1s the most suitable approach. Witness Barta
concedes that using smaller geographic areas could increase the
accuracy of customer location and network design. He notes,
however, that by continually moving to a smaller geographic area to
aggregate costs, economies of scale and scope that exist in the
LEC's network would be ignered. Time Warner adopted the FCTA's’
position.

Taking a somewhat unique position, GTEFL witness Seaman stated
that costs should be determined on a basis smaller than a wire
center. His specific concern was that averaging costs at a wire
center level would disregard the variances that exist within a
particular wire center. Witness Seaman c¢larifies that the
appropriate M. .. demarcation for the base rate area is
approximately 12,000 feet from the wire center.” The 12,000 feet
boundary that witness Seaman refers to, however, is not available
as a reporting coption within BCPM. BCPM can report costs at the
level of a grid, census block group, wire center, or density zone.
Furthermore, this 12,000 feet boundary is not based on empirical
data. Both GTEFL witnesses Seaman and Tucek were unable to specify
a geographic level that BCPM does report consistent with their
proposed 12,000 feet boundary pesition. Of the methods for which
BCPM can report costs, it appears that GTEFL prefers the grid
level. GTEFL does state in its post-hearing brief that it “.. does
not oppose calculation of costs at a wire center level, but the
Commission should resolve to move toward a smaller unit of
calculation.”

-65-




ORDER NO. PSC-99-0068-FOF~TP
DOCKET NO. 980656~TP
PAGE 64

Sprint witness Sichter states that a CBG is the appropriate
long~-term basis to estimate costs. His reasoning is that cests
within the geographic level selected should not vary significantly.
Costs estimated at the wire center level, however, dc not display
these characteristics within Sprint’s service territory in Florida.
Witness Sichter offers an example using BCPM with Sprint-specific
inputs that show that the average cost in the Tallahassee wire
center is $28.45. When this same model is processed at the CBG
level, the costs in the Tallahassee wire center range from $17.99
to $144.

Nevertheless, witness Sichter does not advocate that universal
service costs be calculated at the CBG level at this time, 'but
instead recommends, for administrative reasons, that the wire
center level is appropriate. He suggests that it will take
approximately two toc three years to allow both LECs and the
universal service administrator to implement a universal service
plan at the CBG level.

cC. Conclusion

Upon consideration, we shall require aggregating costs at the
wire center level at this time. Both models calculate costs below
the wire center level. This information is then used to aggregate
costs intc larger areas such as CBGs and Wire Centers. Furthermore,
LECs currently gather data at the wire center level:; hence,
calculating costs at a smaller level would be burdensome due to
operational and administrative constraints. Yet, as data is
gathered at smaller geographic levels, we may need to re-examine
the geographic level at which costs are calculated in order to
target high cost areas with more precision.

V. COST PROXY MODEI, INPUTS

Having selected the BCPM 3.1 cost proxy model and determined
that the cost should be reported at the wire center level at this
 time, we must next decide the specific inputs tc the model. We
will first discuss several financial inputs: depreciation rates;
cost of money; and tax rates. Then, we will discuss the remainder
of the model inputs that are in ceontention before us: supporting
structures; structure sharing factors; £ill factors; manholes:
fiber cable costs; copper cable costs, drops, network interface
'devices, outside plant mix, digital loop carrier costs, terminal
costs, switching costs and associated variables, traffic data,
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signaling system costs, transport system costs and associated
variables, expenses, and other inputs.

A. Depreciation
1. Introduction

Depreciation is one of the inputs into the cost proxy model
selected by the Commission. .While there is disagreement among the
parties regarding the specific lives and salvage values to use in
this proceeding, AT&T and BellSouth witnesses believe it 1is
appropriate to use projection lives since, by definition, these
lives represent newly placed plant and therefore comport with the
FCC’s regquirement to use forward-looking costs. Remaining lives
are inappropriate since they relate to the life remaining of thé
embedded assets. Each party’s position and our determinations are
shown below in Table V-A({(3).

L2 Discussion

AT&T/MCI witness Majoros recommends that the lives and salvage
values used in the cost proxy model should be those projection
lives and future net salvage values underlying the depreciation
rates prescribed in 1995 by the Federal Communications Commission

(FCC) for BellSouth and GTEFL. For 8Sprint, witness Majoros
recommends lives and net salvage values from the low end of the FCC
prescribed ranges. He asserts that his recommendations are

appropriate for use in high cost funding calculations since they
are consistent with the FCC’'s May 7, 1897, Universal Service Order
which states:

Economic lives and future net salvage
percentages used in calculating depreciation
expenses must be within the FCC-authorized
ranges.

Furthermore, based on his review of recent trends 1in the
depreciation reserve and retirement patterns, witness Majoros
asserts that the FCC’s prescribed projecticn lives and future net
salvage values represent forward-looking costs.

Regarding trends in the reserve, AT&T/MCIl’s witness Majoros

peints to the fact that the reserve level for all local exchange
carriers reporting to the FCC has grown from 18.7% in 1980 to 48.8%
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in 1997 while the 1997 retirement rate was 4.0%. BellSouth’s 1897
reserve 1s 51.2% and GTEFL’s is 43.5%. Witness Majoros explains
that an increasing reserve is generally a sign that depreciation
rates anticipate increasing retirement levels and the expected life
of the plant is decreasing. Without indications of a decreasing
life, witness Majoros asserts that an increasing reserve might be
a sign that depreciation rates are too high.

As further support for AT&T/MCI’'s position, witness Majoros
points out that the FCC directed its staff over a decade ago to put
less emphasis on historic data in. estimating depreciation lives and
more emphasis on company plans, technological developments, and
other future-oriented analyses. Additionally, he explains that the
FCC reaffirmed its forward-looking peosition in establishing ranges
of projection lives to simplify the depreciation prescription
process. The ranges were based on a review cf recent retirement
ratterns, company Pplanning, and the current technological
developments and trends.

BellSouth recommends that the appropriate depreciation.
parameters to use in this proceeding are those resulting from its
1998 BellScuth Florida Depreciation Study (Study). BellSouth
witness Cunningham asserts that the recommended lives are forward-
looking economic lives in that they represent how long the related
assets will have revenue-producing capabilities. According to
witness Cunningham, the Study provides explanations of methedolegy,
data, and analysis that support BellScuth’s recommendations. As
further support for the reasonableness of BellSouth’s recommended
lives and salvage values, witness Cunningham asserts that these
values are coensistent with the depreciation lives and salvage
values BellSouth uses for intrastate reporting purposes and for
external reporting purposes. Lastly, witness Cunningham claims
that BellSouth’s recommended lives are comparable to the lives last
prescribed by the FCC for AT&T in 1994.

BellSouth witness Cunningham and GTEFL’s witness Sovereign
assert that the lives prescribed by the FCC are not forward-lcoking
because they do not properly assess the impact of technological
evolution and increasing competition. Witness Cunningham, however,
stated that more competition is likely in the business marketplace
than in rural and high cost areas.

In contrast to AT&T/MCI’s witness Majoros’s testimony,

BellSouth’s witness Cunningham believes that emphasis on historical
retirement patterns is an indication that one expects the future

-68-



ORDER NO. PSC-99-0068-FOF-TP
DOCKET NOC. 9806%6-TP
PAGE &7

not to vary significantly from the past. He asserts that
retirements, particularly for the technology-sensitive accounts,
lag well behind the decline in ecconomic wvalue of the assets.
Further, witness Cunningham argues, and GTEFL’s witness Sovereign
agrees, that the fact a reserve has grown over time is not an
indication that the reserve is at the appropriate level. He opines
that the issue 1is whether the reserve has increased encugh to
handle retirements caused by the shift that has occurred in the
telecommunications industry.

Witness Cunningham  further contends that BellScuth’s
depreciation lives are based on previding traditional
telecommunications services, and would be appropriate even if the
only service BellSouth ever provided in the future were narrowband,
traditional telephony services. These lives do net consider
impacts of future demands for emerging digital and multimedia
services, nor do they include the impact of a totally competitive
marketplace. He testifies that deployment of fiber 1in the
distribution will be driven by fiber’s high capacity, low
maintenance, and reliability advantages. Replacement of tcday’s
network will occur due to normal mortality zand technological
obsolescence, that is, when the current technology is nct the most
efficient means of providing narrowband service in the future.

The lives GTEFL recommends for use in the cost proxy model to
calculate the cost of providing basic local service are those that
it has been booking on a financial reporting basis since 1996.
Many of these lives, witness Sovereign asserts, are the same as or
similar to those approved by the Commission in 1992. Further,
GTEFL’s recommended lives are similar to those used by the Regional
Bell Operating Companies (RBOCs) for financial reporting purposes.

Witness Sovereign indicates that a number of sources were
reviewed in the development of GTEFL’s recommendations. GTEFL
used, as a benchmark comparison, the lives resulting from an
industry study performed by Technology Futures, Inc. (TFI), as well
as lives prescribed by the FCC and lives used by competitors such
as AT&T, MCI, and Cable TV companies. Additionally, witness
Sovereign states that GTEFL considers the effect that the evolving
competitive market will have on the lives of GTEFL’s assets.
Witness Sovereign, however, was unable to c¢learly indicate how
these sources were used in the determination of GTEFL’s recommended
lives and salvage values.
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Witness Sovereign proffers that competitive impacts must be
recognized in establishing the economic value of GTEFL’s assets.
He notes that some 240 companies hold statewide certificates to
operate as alternative local exchange carriers (ALECs). Also,
emerging technological developments like wireless local loops and
transmission through electric lines as well as through competitors
are making bypass of full facilities more of a reality. He claims
that competitors will use not only copper twisted wire pairs, but
also local wireless, coaxial cable, and the electrical wires into
the home. For these reasons, witness Sovereign concludes that
depreciation inputs approved for use in this proceeding must
reflect competitive consideratiocns.

Regarding competitive impacts, witness Sovereign stated that
he is unaware of anyone providing fixed wireless service in GTEFL’s
territory or whether fixed wireless technology is economically -
competitive. with GTEFL’s basic phone service. Further, he is
unaware whether Teleport Communications Group (TCG) provides local
service in GTEFL’s territory. Additionally, he agrees that AT&T
has no local facilities in GTEFL’s territory.

While witness Sovereign agrees that the distribution-
facilities of cable TV operators are not similar to distribution
facilities of telecommunications companies, he believes that the
kind of facility is irrelevant; how it is going to be used is what
is important. AT&T/MCI witness Majoros believes that comparisons
to AT&T and MCI are inappropriate because their plant is used to
provide interexchange, not local exchange, services. Even though
the same mortality forces and technological impacts are likely, the
fact that interexchange plant has fewer switches and cables permits
faster replacement of these assets.

Regarding the TFI studies GTEFL has used as a benchmark;
witness Sovereign states that they are not Florida-specific but
relate to all GTE operations. Additionally, the studies only
address lives for the technology-sensitive accounts (digital
switching, copper and fiber cables, and circuit equipment} and
GTEFL provided no analysis or support for the lives it is

recommending for the remaining accounts. According to witness
Sovereign, recommended salvage values for all accounts were based
on judgement. Further, we believe that to the extent Florida

operations, environment, and other factors vary from the industry
or other GTE companies, so will resultant lives.
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Sprint did not offer a specific depreciation witness.
However, witness Dickerson’s testimony addresses the determination
of Florida-specific model inputs, of which depreciation is
included. Sprint’s recommendations for the technology-sensitive
accounts are based on the results of an industry study performed by
TFI. Neither Sprint Corporation nor Sprint-Fleorida, however,
conducted a similar analysis specifically for Florida properties.
Witness Dickerson explained that Sprint hired a depreciation
consultant, Mr. Weinert, in several proceedings in other states to
review and present testimony regarding the appropriateness of the
TFI study results for those states. While witness Dickerson could
not provide any information as to what Mr. Weinert’s review
entailed, a copy of Mr. Weinert’s testimony filed in Nevada and
Nerth Carolina was provided through discovery. According to
witness Dickerson, Sprint did not believe depreciation would be an
area of extreme interest in this proceeding since it considered its
recommended depreciation lives and salvage values to be
conservative. :

A review of Mr. Weinert’s testimony submitted in North
Carolina clearly indicates that he is addressing depreciation
parameters reflecting Sprint’s specific service life and net
salvage values and expectations recommended for its property in
North Caroclina. Mr. Weinert points out that these lives reflect
the service life expectations for a company providing service in a
less urban area having more feeder plant and smaller switching
centers than the RBOCs. Similarly, Mr. Weinert’s testimony in
Nevada relates specifically to the depreciation lives and net
salvage factors recommended by. Sprint/Central Telephone Company-
Nevada. No evidence has been given in this current proceeding that
the lives and salvage values recommended by Sprint are applicable
to Florida plant.

As for Sprint’s recommended salvage values for the technology-
sensitive accounts, witness Dickerson could not provide any
information relating to the determination of Sprint’s
recommendations except to say that the wvalues were provided by
_internal experts. The support for Sprint’s recommended lives and
salvage values not addressed by the TFI study was provided.
According to this response, Sprint’s recommended lives are
generally consistent with those used for external reporting
purposes for the general support asset accounts. Expectations for
appropriate lives come from analogous tax lives used across the
‘corporation and consensus decisions of management.
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For Poles and Conduit, Sprint considered the last approved
service lives in Florida, the lives utilized in other Sprint
companies and adjustments needed to reflect forward looking lives.
Sprint’s recommended 14 year life for Poles is comparable with the
life assigned to aerial copper cable. For conduit, Sprint
recommends a 39.7 year life.

3. Conclusion

The purpose of this proceeding is not to direct BellSouth,
GTEFL, or Sprint to use specific depreciation rates for pricing its
retail business, but instead to establish the .appropriate cost
methodologies to be incorporated in the proxy model to determine
the cost of basic local telecommunications sexrvice for establishing
a permanent high cost funding mechanism as required by the
Legislature. This proceeding involves determining the
reasonableness of the assumptions regarding depreciation expenses
to be included in the cost proxy model.

We believe it is reasconable to assume that the depreciation
rates developed by the FCC for its 1995 proceedings for BellSouth
and GTEFL included consideration of the increasingly competitive
market. While the FCC’s Universal Service Order reguires that
depreciation parameters be within the FCC prescribed ranges, we do
not believe the Order is preemptive for the determination of
intrastate high cost funding cost levels.

GTEFL and Sprint both agree that the lives used for financial
accounting purposes should be used in the cost proxy models in this
proceeding. AT&T/MCI argue that lives used for financial
accounting are governed by Generally Accepted Accounting Principles
(GAAP), and the conservatism principle would hold, for example,
when alternative expense amounts are acceptable, the alternative
having the least favorable effect on net income should be used.
While conservatism is effective in protecting the interest of
investors, AT&T/MCI’'s witness Majoros asserts it may not always
serve the interest of the ratepayers. He notes that GTEFL argued
this point to the FCC in 1993.

All four witnesses were asked if the depreciation parameters
used in this proceeding to determine high cost funding cost levels
should be the same for GTEFL, Sprint, and BellSouth. AT&T/MCI
witness Majoros stated that individual company plans may cause
differences in lives, and the nature of the existing equipment may
cause differences in parameters between companies. Nevertheless,
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witness Majoros did admit that he had not seen any differences in
company plans in this proceeding. BellSouth’s witness Cunningham
argues that depreciation parameters should not necessarily be the
same for all companies because of differences in planning and
equipment. He does agree that if the technologies are the same,
then the same life-affecting impacting forces would exist. GTEFL's
witness Sovereign stated that he is only addressing appropriate
depreciation parameters for GTEFL, but he could see no reason for
any differences between the companies. Sprint’s witness Dickerson
stated that there is a possibility that certain markets might drive
different rates of technical obsolescence in various eguipment
items. Urban markets tend to drive technology deployment faster
than rural markets. Also, a higher degree of large business drives
a faster rate of technical obsolescence. That may therefore
support some variance in the depreciation lives. Since the cost
proxy model assumes existing wire centers but essentially rebuilds
the network using the most efficient telecommunications technology
currently availakble and the lowest cost network configuration, we
believe that it is reasonable tc assume the same projection lives
and net salvage -values for each' company. For purposes of this
proceeding, our determinations relate to the three large LECs.

When the BCPM sponsors file the revised proxy model with the
Commission-approved inputs and prescribed changes, we shall require
that the Equal Life Group (ELG) mechanism be disabled when
calculating the capital cost factors. As BellSouth’s witness
Duffy~-Deno explained, ELG is a method of calculating a depreciation
rate based on the life expectations of each of the equally-lived
sub-groups constituting a wvintage group. In other words, each
vintage is divided into sub-groups, each of which is expected to
live an egual life. Each item in any given equal 1life group is
expected to have the same life as each other item in that group.
The required depreciation for the vintage is the summation of the
requirements for each equal life group; each individual group is
expected to recover its investment over the life for that group.
Because we rejected the use of ELG in the early 1980's, the cost
model should be revised so that there is no ELG mechanism.

The projecticon life is a forecast of the future of the
property. Trends in life or retirement can sometimes be expected
to continue. Technical and economic obsolescence are ongoing and
an historical life analysis will reflect these factors to the
extent that they were present in the past. Our decision in this
proceeding is based on a review of BellSouth’s Study, the FCC’'s
most recent prescribed lives for BellSouth and GTEFL, the FCC
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-prescribed ranges, and the results of the TFI studies submitted by
GTEFL and Sprint. '

As discussed earlier, AT&T/MCI’s depreciation parameter
recommendations reflect what was prescribed by the FCC for
BellScuth and GTEFL in 1995. For Sprint, lives and net salvage
values from the low end of the FCC prescribed ranges are
recommended. BellScuth’s recommendations are the result of its 1988
Depreciation Study. GTEFL’s recommendations reflect what it has
been booking on a financial reporting basis since 19%6. Sprint’s
recommendations for the technology-sensitive accounts are based on
the results of a TFI industry study. For the general support asset
accounts, Sprint generally utilized depreciation lives consistent
with these used for external reporting purposes. For Peles and
Conduit, Sprint considered the last approved service lives in
Florida, the 1lives utilized in other Sprint companies and
adjustments needed to reflect forward looking lives.

The technology-sensitive accounts {(digital switching, digital
cirecuit, and metallic cables) represent the majority of each
company’s investment ‘and are the most controversial. BellScuth’s
and Sprint’s recommended projection lives are the result of using
the technology substitution model, the purpose of which is to
determine how fast a new technology 1is displacing an older
technology. The substitution model forecasts the rate at which
fiber technology is substituting for copper technoleogy. A basic
assumption of the model 1is that Fiber-In-The-Loop will bring
broadband services to the home, displacing copper plant. .

While witness Sovereign stated that he reviewed the TFI
analysis and the data used in that analysis, he could not discuss
the inputs necessary to perform the substitution analysis. He
views the details of the model as not being as important as the
fact that the results from the model are comparable to other
telecommunications companies.

Regarding the technology substitution model, we agree. with
AT&T/MCI witness Majoros that an inherent flaw with the model is
that it assumes the new technology will completely replace, not
supplement, the old technology. For example, Asynchronous Transfer
Mode (ATM) switching will be deployed as a supplement to digital
switches, not as a replacement. -Further, the use of digital
subscriber line technologies, may permit the copper cable plant to
fulfill its life expectancy rather than shorten it.
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Additionally, AT&T/MCI witness Majoros points out that the
substitution model is based on several input assumptions that are
under the controcl of the person performing the analysis. Different
assumptions could therefore yield different results with the same
model. We believe that this makes the outputs ¢of the model very
subjective.

In this proceeding, BellSouth witness Cunningham presented a
publication by James R. Bright relating to the accuracy of
predictions resulting from: the substitution model. Mr. Bright
states that the accuracy of predictions based on the first 5 to 10
percent of displacement data may be very poor, while forecasts
based on 20% to 25% displacement data seem to be quite accurate.
While witness Cunningham agreed with Mr. Bright’s statement, he
pcinted out that he also believed accurate predictions with less
than 20% to 25% displacement data could be made. BellSouth
represents that it began deployving fiber feeder cable in 1990 with
annuals that had displacement rates ranging from 2.08% to 4.25%
with the highest taking place in 1998. Displacement rates were not
available from GTEFL or Sprint -since they simply relied on the
results of the substitution analyses TFI performed. GTEFL did not
provide any information regarding the substitution model when
requested. While Sprint did answer fundamental gqguestions regarding
the model, it was unable to provide annual displacement rates.

Further, AT&T/MCI witness Majoros provides compelling evidence
that illustrates that BellSouth’s retirement forecasts, as a result
of the substitution model, have tended to be much more aggressive

than actual results. He provides a comparison of BellSouth’s
forecasted metallic cable retirements for the 1992-1997 period to
actual retirements booked for the same period. The results

indicate that BellSouth’s forecast overestimated retirements by
about 400% or $934 million.

Another illustration of the overestimation of the substitution
model’s forecasts can be shown for GTEFL. (Table V-A(1) GTEFL
provided a comparison of its forecasts of copper cable retirements
to actual retirements for the 1993-1997 period.
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Table V=A(l): 1992 and 1994 GTEFL Retirement
Foraecast for Metallic Cable Accounts
($000)
1392-1994 Actual 1993-15%97
Forecast Retirements
Aerial $§27,723 ' $17,978
Underground 32,213 11,560
Buried 65,510 59,278

This shows that GTEFL’'s retirement forecasts have alsoc tended to be
much more aggressive than actual results.

The lives that we adopt for BellSouth, GTEFL, and Sprint ih
this proceeding are based on a forecast of how fast fiber
technology will displace copper facilities. If history serves as
a guide, it would seem probable that BellSouth’s forecasts for this
displacement would be rather overstated from what will actually
take place. While similar informatien was not provided by GTEFL or
Sprint, we believe the same concerns would apply.

& review of the data submitted by BellSouth in its
depreciation study shows that its retirements of copper plant have
not been much different for the 1993-1997 period than they were for
the 1973-1977 period before the advent of fiber technology. If cne

were to rely totally on history (Table V-A(2)), it would then
-follow that the life expectancy for copper cable today should be no
different than it was in the 1973-1977 period. However,

BellSouth’s lives are much shorter than in the 1973-1977 period to
recognize that fiber technology or even wireless technology will
impact the life of copper facilities. The point of contention is
how much impact there will be.

Table V-A(2): BellSouth Retirement Rates

Matallic Cablas 1973-1977 1993-1997
Aerial 1.6% 1.2%
Buried 1.3% 1.0%
Underground 1.0% 1.5%

While similar information was not submitted by GTEFL cor Sprint, we
believe that their percentages would be similar.
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Regarding company planning for installing fiber in the
distribution portion of the network, BellSouth is beginning
deployment in all new residential developments requiring buried
cable. Plans for existing copper facilities, however, are to use
them to satisfy current and forecasted demands. The network
strategic plans submitted by BellSouth, GTEFL, and Sprint indicate
that fiber deployment will be driven by economics, implementation
of market driven broadband services, and strategic positioning for
the company.

Upon consideration, we hereby adopt the 1life projections
recommended by AT&T/MCI witness Majoros for BellSouth for 'the
metallic cable accounts in this proceeding. We do not believe the
lives recommended by BellSouth, GTEFL, and Sprint for the

technology-sensitive accounts are reasonable. Further, we are not
satisfied with the technolegy substitution model either used or
relied on by each of these companies. Additionally, we find no

reason not to assume similar expectancies for GTEFL and Sprint.

For digital switching, we believe a 13-year 1life 1is
appropriate. The life for digital switching recognizes increased
interim retirements and a shorter overzll life span as evidenced by’
BellSouth’s submitted information. For a digital circuit, we
believe an eight-year life is appropriate. The recommended life
for digital circuit recognizes a shorter life for optical equipment
as asynchronous equipment is phased out and replaced with
Synchronous Optical Network (SONET) eguipment. While other digital
circuit eguipment can be expected to continue providing viable
functions in a SONET environment, slower growth can be expected.

The general support assets include motor vehicles, buildings,
and office furniture and support equipment. These assets are not
impacted by technclogy with the exception of the computer account.
Upon consideration, we believe a compromise of the parties’
positions is appropriate. Sprint’s (Sprint and Centel) recommended
lives are analogous to tax lives used across the corporation, and
consensus decisions of management. GTEFL provided no suppeort for
its recommended lives other than they are the same as used for
financial reporting purposes.

For Motor Vehicles, Garage Work Equipment, Furniture, and
Company Communication Equipment, we adopt lives that are generally
consistent with those recommended by AT&T/MCI for BellSouth and by
BellScuth. Sprint did not recommend a 1life for Company
Communication Equipment. The recommended lives are 7.5 years, 12
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years, 11 years, and 7 years, respectively. We believe that these
lives are reasonable and appropriate to use in this proceeding.

ATET/MCI did not recommend lives for Aircraft or Special
Purpose Vehicles. The only company having aircraft investment is
GTEFL. Upon consideration, we believe GTEFL’s recommended 5-year
life is reasonable and appropriate for use in this proceeding.

Special purpose vehicle equipment is used in special
situations where the locale dictates a need for alternative
transportation to provide for customer service needs. As such, we
find that BellSouth’s recommended 7-year life is reasonable and
appropriate for the purpose of this proceeding. :

AT&T/MCI also did not reccmmend lives for Buildings for
Sprint. Upon review of the information submitted in this
proceeding, we find that AT&T/MCI’s recommended 40-year life for
GTEFL reascnable and appropriate to use in this proceeding.

‘The last three accounts to address in the General Support
Asset function are General Purpose Computers and Cffice Support
Equipment. For Other Work Equipment, we find a life of 12 years is
consistent with the AT&T/MCI recommendations for GTEFL and Sprint
and is appropriate. We alsc find a five-year life for computers is
appropriate and is consistent with the life recommended by
BellSouth and GTEFL. We find a 10-year life for office equipment
is consistent with the life recommended by AT&T/MCI for GTEFL and
Sprint and reasonable to use in this proceeding.

From General Support Assets, we next turn to Central O0ffice
Assets. AT&T/MCI did not provide life recommendations for radio,
DDS circuit, or analog circuit investments. Sprint did not provide
recommendations for operator systems or radic investments. Upon
consideration, we adopt lives for operator systems, radio, and DDS
circuit investments that are consistent with the recommendations of
BellSouth and reasonable for this proceeding.

Analog circuit equipment will be phased out as analog switches
are replaced with digital switches. Additionally, the conversion
devices that perform analog-to-digital and digital-to-analog
translations will also be phased out as digital switches continue
to be deployed and with deployment of integrated digital loop
carrier (IDLC), digital cross-connect systems, and fiber cabling.
- For these reasons, we find that the recommendaticns made by
BellSouth and GTEFL are reasonable and appropriate for this
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proceeding. The recommended eight-year life represents BellSouth’s
life (rounded).

With regard to information/origination assets, AT&T did not
provide recommendations for station equipment (station apparatus and
Large PBX) investments. GTEFL did not provide a recommendation for
Large PBX investments. Sprint did not provide recommendations for
any of the information/origination accounts. Upon consideration,
we find BellSouth’s recommended 6-year life for each of these
accounts is reasonable and appropriate for this proceeding.

The lives of cable and wire assets also must be determined.
Poles represent the supporting structure for aerial cable and wire
facilities. We agree with BellSouth that poles will continue to be
influenced by the traditional forces of retirement such as
deterioration, road construction, and joint use contracts. We
believe, however, that fiber technology will have an impact on this
plant. As metallic aerial facilities are replaced, the replacement
will probably not be aerial, but rather buried or underground. For
this reason, in this proceeding, we believe a life of 30 years is
reasonable and appropriate.

For the fiber cable accounts, we find that the use of
BellSouth and GTEFL’s projection lives of 20 years is appropriate
for this proceeding. We agree with BellSouth that with a new
technology such as fiber cable, enhancements and refinements are
still taking place due to manufacturing defects and fiber clouding.
As noted in BellSouth’s data for these accounts, retirement
activity has been insufficient to provide reliable results from any
statistical analysis. While there is no reason to think future
generations of fiber cable will not live similarly to copper cable,
we do not believe that the earlier generations of this technology
will experience that type of life characteristic.

Intrabuilding cable consists of cables and wires on the
company’s side of the demarcation point, or standard network
interface, which are placed inside customers’ buildings or between
buildings on the same customer’s premises. BellSouth’s recommended
20-year life is based on an analysis of historical data and life
expectations for this equipment. While we believe that retirements
in this account have been insufficient to perform meaningful
analyses, we do find that BellSouth’s recommended life 1is
reasonable for the purpose of this proceeding.
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Submarine cable is flanked con either side of the splice of

runs of aerial, buried, or underground cable. According to
BellScuth’s Study, retirement of this cable will occur concurrent
with the retirement of the flanking metallic cable. Accordingly,

we believe a similar life to that recommended for aerial and buried
metallic cable is appropriate.

The last account to be addressed is Underground Conduit. We
find little reason for a life less than 50 years for this account
in this proceeding. This life is consistent with that recommended
by AT&T/MCI for GTEFL and Sprint.

In this section, we will address the various salvage values
that form inputs to the cost proxy model. As discussed earlier,
AT&T/MCI’s depreciation parameter recommendations reflect what was
prescribed by the FCC for BellSouth and GTEFL in 1995. For Sprint,
AT&T/MCI recommends net salvage values from the low end of the FCC
prescribed range. BellSouth’s recommendations are the result of
its 1998 Depreciation Study. GTEFL’s recommendations are based on
judgement. Sprint’s recommendations are based on internal company

experts. Upon consideration, we hereby adeopt values based on a
review of the historical data submitted and future salvage
expectations. Cur adopted salvage values are rounded to the

nearest 5%, which we believe is reasonable.

Next, we will address the salvage values of technology
specific accounts. We hereby adopt values for digital switching
and digital circuit investments that reflect a general consensus of
the positions of AT&T/MCI, BellSouth, and GTEFL. With the increase
of digital technology, we believe the reuse potential for this
equipment will be minimal. Any removal costs should offset the
attendant salvage. We therefore find that a 0% future net salvage
value is reasonable and appropriate.

Historically, net salvage for metallic aerial cable for
BellSouth has averaged about negative 7%, while GTEFL has averaged
negative 27%. Retirements have been minimal indicating that
reliance on the results of statistical analyses is not meaningful.
Upon consideration, we adopt a salvage value for metallic aerial
cable that reflects the labor-intensive nature of removal of this
plant consistent with AT&T/MCI’s recommendations for GTEFL and
Sprint of negative 35%.

When underground cables are retired, they are physically
removed from the conduit. Historically for BellScuth, removal
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costs have typically been offset by attendant salvage. OCn the
cther hand, GTEFL has realized very little salvage from its
retirements during the past eight years. We believe some realized
salvage should be expected from underground cable retirements; the
amount, however, will depend on the copper market at the time of
retirement. For this reason, we finds a negative 10% net salvage,
as GTEFL has recommended, to be reascnable and appropriate for this
proceeding.

Buried cables are abandoned in place with scome cost of removal
associated with cutting and capping at the pedestal. Based on the
data submitted by BellScouth and GTEFL, we find that a negative 10%
net salvage value is reascnable and is appropriate for this
proceeding.

We must also determine the salvage values for general assets.
Upon review of the information submitted in this proceeding, we
find that the salwvage values recommended by BellSouth, GTEFL, and
Sprint are reasonable and acceptable for Aircraft, Special Purpose
Vehicles, Garage Work Equipment, Other Work Equipment, Buildings,
and General Purpose Computers.

For Motor Vehicles, net salvage for BellSouth has averaged
about 13% for the 19%90-1997 period with the most recent three years
averaging about 22%. Net salvage for GTEFL has averaged about 16%
for the 1990-1997 periocd with the most recent three years averaging
about 11%. Upcn consideration, we believe that future salvage
projections for motor vehicles will be similar to what.has been
realized in the past. Accordingly, we find that a net salvage
value of 15% is appropriate.

BellSouth’s recommended 10% net salvage for Furniture is based
on a decreasing trend exhibited in the historical data and future
expectations. GTEFL, on the other hand, has not experienced a
decreasing trend in net salvage and certainly lends little credence
to its recommended zero net salvage. Upon review, we hereby adopt
BellSouth’s recommended 10% net salvage as reasonable and
appropriate for this proceeding.

Net salvage for Cffice Support Equipment for both BellSouth
and GTEFL has historically averaged less than 5%. Therefore, we
find that use of a 0% net salvage is appropriate.

Net salvage for Company Communication Equipment has been
erratic for both BellSocuth and GTEFL. Each company, however, has
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historically realized net salvage of 10% or more. Upon
consideration, we adopt the 10% net salvage value recommendation of
BellSouth.

Next, we must determine the salvage values for central office
assets. AT&T/MCI did not provide net salvage recommendations for
radio, DDS circuit, or analog circuit investments. Sprint did not
provide recommendations for operator systems, radio, DDS circuit,
or analog circuit investments. GTEFL did not provide a recommended
net salvage for DDS circuit investments.

All parties recommending a net salvage value for operator
systems investments agree with a zero net salvage. We find this
recommendation within reason and hereby adopt a zero net salvage
value for these investments.

BellSouth’s recommended negative 5% net salvage for radio
systems investments is consistent with its experience as well as
GTEFL’s experience. We find that this recommendation is reasonable
and adopt. it for this proceeding.

We believe little salvage will be realized from the retirement
of DDS circuit investment. While BellSouth’s five year band of
salvage data has averaged 2.5%, we believe that this percentage
will continue to decrease. Therefore, we hereby adopt a zeroc net
salvage value for this account. Likewise, we find that negative
net salvage of 5% for analog circuit is in line with recent trends
submitted by BellSouth and appropriate for this proceeding.

The next group of accounts is information and origination
assets. AT&T/MCI provided recommendations only for Other Terminal

Equipment. GTEFL did not provide a salvage recommendation for
Large PBX investments. Sprint did not provide salvage
recommendations for any account in this function. Upon

consideration, we adopt the zero net salvage recommendations of
BellSouth and GTEFL for the Station Apparatus and Large PBX
accounts as reasonable and acceptable for use in this proceeding.

BellScuth recognizes that salvage historically realized for
Other Terminal Equipment is considered abnormal. GTEFL’s net
salvage experience, on the other hand, approaches zero. Upon
consideration, we adopt a zero net salvage for this account.

We must also address the salvage values for cable and wire
assets. First, the removal of poles is very labor intensive as is
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evidenced by the salvage data submitted by BellSouth and GTEFL.
Historically, net salvage has averaged about negative 67% for
Bell3outh and about negative 66% for GTEFL. Sprint provided neo
information for this account. Upon consideration, we adept
AT&T/MCI’s net salvage of negative 75% for this account because it
is more consistent with the future expectations for this account
than BellSouth’s or GTEFL’s recommendations of negative 60% and
negative 10%, respectively.

] Historically, both BellSouth and GTEFL have incurred negative
net salvage of less than 5% in the retirement of submarine metallic
cables. This plant is abandoned in place. Sprint provided no
information for this account. As such, we find that a negative 5%
net salvage is reasonable and appropriate for this account.

Historical net salvage for the Intrabuilding Network Cable
account for BellSouth has ranged from about negative 3% to negative
8%. For GTEFL, historical net salvage has ranged from about
 negative 2% to 0%. Sprint provided no infermation- for this
account. We agree with BellSouth’s assumption that the cost of
removing this type of cable will continue to be greater than any
realized salvage. We therefore adopt BellSouth’s and GTEFL's
recommended negative 10% net salvage as reasonable for this
proceeding.

For the fiber cable accounts, both BellSouth and GTEFL have
recommended the same net salvage expectations as for their metallic
cables. Sprint did not provide information for this account.
According to BellSouth, while the fiber cable accounts have
experienced limited retirements, future salvage should be
comparable to the salvage values expected for metallic cables. We
therefore adopt values that mirror the values adopted for metallic
cables.

BellSouth, GTEFL, and Sprint recommend a negative 10% net
salvage for underground conduit facilities. AT&T/MCI also
recommends negative 10% net salvage for GTEFL and Sprint with a
. recommendation of negative 7% for BellSouth. Upon consideration,
we therefore adopt a negative 10% salvage value, which is
consistent with the parties’ positions and recognizes that removal
costs will be incurred with the rebuilding and moving of handholes
and manholes. :
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Table V-A(3): Commission-Ordered Lives
and BellSouth, GTEFL, and Sprint Recommended Lives

Commission—- | BellScouth GTEFL Sprint
Ordered

Account {(Yrs.) {Yrs.) {¥Yrs.) {(Yrs.}
Motor Vehicles 7.5 8.0 _ 8.0 4.2
Alrcraft 5.0 5.0
Special Purpose Vehicle 7.0 7.0 10.0 8.0
Garage Work Equipment . 12.0 12.0 10.0 7.0
Cther Work Ecuipment 12.0 1.0 10.0 7.0
Buildings 40.0 40.0 30.0 31.0
Furniture 11.0 1.0 10.0 10.0
Office Support Equipment 10.0 11.0 10.0 0.0
Company Comm. Egquipment 7.0 7.0 10.0
Genl Purpose Computers 5.0 5.0 5.0 3.0
Digital Switching . 13.0 10.0 10.0 i1.0
Operator Systems L 10.0 ©10.0 10.0
Radioc Systems 8.0 9.0 10.0
Circuit-DDS 8.0 8.0 8.0 11.0
Circuit-Digital 8.0 9.0 8.0 11.0
Circuit-2nalog 8.0 7.8 8.0 11.0
Station Apparatus 6.0 6.0 7.0
Large PBX 6.0 6.0
Other Terminal Equipment 6.0 6.0
Poles 130.0 34.0 20.0 14.0
Aerial Cable-Metallic 18.0 14.0 14.0 1.0
Aerial Cable-Fiker 20.0 20.0 20.0 20.0
Undergrd Cable-Metallic 23.0 12.0 12.0 1.0
Undergrd Cable-Fiber 20.0 20.0 20.0 20.0
Buried Cable-Metallic i8.0 14,0 14.0 18.0
Buried Cable-Fiber 20.0 20.0 20.0 20.0
Submarine Cable-Metallic 18.0 14.0 1.0
Submarine Cable-Fiber 20.0 20.0
Intra-Bldg Netwk Cable-Met. 20.0 1.0
Intra~-Bldg Netwk Cable-Fiber 20.0 20.0 20.0
Conduit 50.0 50.0 40.0 as.7
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Table V~-A{3): AT&T/MCI Recommended Lives

BellSouth GTEFL Sprint Centel

Account (Yrs.} {¥Yrs.} (¥Yrs.}) {Yrs.})

Moteor Vehicles 7.0 7.0 7.0 7.0

Aircraft

Special Purpose Veh.

Garage Work Equipment 12.0 12.0 12.0 12.0

Other Work Egquipment 1.0 12.0 12.0 12.0

Buildings 40.0 40.0

Furniture 11.0 1.0 1.0 1.0

Office Support Equipment 10.0 10.0 10.0 10.0

Company Comm. Egquipment 7.0 7.0 7.0 7.0

Genl Purpose Computers 4.4 6.0 6.0 6.0

Digital Switching 16.0 16.0 16.0 16.0

Operator Systems 10.0 8.0 8.0 8.0

Radio Systems

Circuit-DDS

Circuit-Digital 10.0 9.0 11.0 11.0

Circuit-Analog

Station Apparatus

Large PBX

Other Terminal Equipment 7.0 7.0 7.0 7.0

Poles 30.0 20.0 20.0 20.0

Aerial Cable-Metallic 18.0 20.0 20.0 20.0

Rerial Cable~Fiber 20.0 2.0 2.0

Undergrd Cable-Metallic 23.0 2.0 2.0 2.0

Undergrd Cable-F:iber 20.0 20.0 20.0 20.0

Buried Cable-Metallic 18.0 20.0 20,0 20.0

Buried Cable-Fiber 2.0 2.0 2.0 2.0

Submarine Cable-Metallic

Submarine Cable-Fiber

Intra-Bldg Netwk Cable- 20.0 20.0 20.0 20.0

Met.

Intra-Bldg Netwk Cable- 20.0 20.0 20.0 20.0

Fibex

Conduit 0.0 0.0 0.0 .0
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Table V-A{3): Commission-Ordered Salvage Values
and BellSouth, GTEFL, and Sprint Recommended Salvage Values

Commission- BellSocuth GTEFL Sprint
Ordered

Account - (%) (%) (%} (%)
Motor Vehicles 1.0 16.0 10.0 20.0
Alrcraft 0.0 ’ 0.0
Special Purpose Veh. 0.0 0.0 c.0 0.0
Garage Work Equipment : 0.0 0.0
Other Work Egquipment 0.0 0.0 0.0
Buildings 0.0 0.0 0.0 0.0
Furniture 10.0 10.0 .
Cifice Support Eguipment 0.0 0.0 5
Company Comm. Equipment 0.0 14.0 N
Genl Purpose Computers 0.0 0.0 0.0 0.0
Digital Switching 0.0 0.0 0.0
Cperator Systems 0.0 0.0
Radioc Systems ' 0.0 0.0
Circuit~-DDS c.0 2.0
Circuit-Digital g.0 0.0 ¢.0 {1.0}
Circuit-Analog 0.0 {3.0)
Station Apparatus . ¢g.0 ag.0 0.0
Large PBX 0.0 0.0
OCther Terminal Equipment 0.0 0.0 0.0
Poles {75.0) {60.0) {10.0) {43.0}
Rerial Cable-Metallic {35.0} {14.0) (1C0.0) {(18.0)
Aerial Cable-Fiber {35.0} (14.0) {(10.0) {(20.0)
Undergrd Cable-Metallic {10.0} (8.0} {10.0) {12.0}
Undergrd Cable-Fiber {10.0) (8.0} {10.0)} {14.0)
Buried Cable-Metallic {10.0} (7.0} {10.0) {9.0)
Buried Cable-Fiber £10.0) (7.0} (10.0} (10.0)
Submarine Cable-Metallic (5.0} 0.0 {10.0)
Submarine Cable-Fiber (5.0} {10.0)
Intra-Bldg Netwk Cable-Met, (10.0) (10.0)
Intra-Bldg Netwk Cable-Fiber (10.0) ({10.0} {10.0)
Conduit {10.0) (10.0) (10.0) {10.0)




ORDER NO. PSC~-99-0068-FQF-TP
DOCKET NO. 980696~TFP
PAGE 85

Table V-A(3): AT&T/MCI Recommended Salvage Values

BellSouth GTEFL Sprint Centel
Account (%} (%) (%) (%)
Motor Vehicles 10.0 18.0 10.0 10.0
Aircraft
Special Purpose Veh.
Garage Work Equipment 0.0
Other Work Egquipment 1.0 .
Buildings 4.0
Furniture 14.0 o .
Office Support Equipment 10.90 o . .
Company Comm. Egquipment 10.0 o 0. .
Genl Purpose Computers 0.0 5 a a
Digital Switching 0.0 .
Operator Systems 0.0 G. .0
Radic Systems
Circuit-DDS
Circuit-Digital 6.0 3.0 0.0 0.0
Circuit-Analog
Station Apparatus
Large PBX
Other Terminal Equipment 10.0 0.0 0.0 0.0
Poles (7.0) (7.0} (7.0) (7.0)
Aerial Cable-Metallic {11.0) (3.0} (3.0} (3.0}
Berial Cable-Fiber (11.0) (2.0 (2.0} {25.0}
Undergrd Cable-Metallic (7.0} {17.0) {30.0} {30.0)
Undergrd Cable-Fibex {6.0} {9.0) {20.0) (20.0)
Buried Cable-Metallic (8.0) {(10.0) {10.0) (10.0)
Buried Cable-Fiber 0.0 (10.0) (10.0) (10.0)
Submarine Cable-Metallic
Submarine Cable-Fiber
Intra-Bldg Netwk Cakle-Met. (12.0) {10.Q) {30.0) {30.0}
Intra-Bldg Netwk Cable-Fiber (12.0} (10.0) {15.0}) {15.0)
Conduit (7.0} (10.0} {10.0} {10.0)
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B. Cost of Money
1. Overview

The cost of money is one of the reguired inputs into the cost
proxy model. Three witnesses filed direct and rebuttal testimony
in this proceeding regarding the appropriate forward-locking
economic cost of capital of the three large LECs for the provision
of basic local service. BellSouth/Sprint witness Billingsley did
not recommend a specific .cost of capital figure but instead
testified that the use of an 11.25% cost of capital by BellSouth
and Sprint in their respective cost studies was reasconable and
conservative. GTEFL witness Vander Weide reccmmended that an
average cost of capital of 12.65% be used in the forward-looking
studies of the cost of providing basic local service. AT&T/MCI
witness Hirshleifer testified that the midpoints of his cost of
capital ranges of 8.50% for BellSouth, 8.55% for Sprint, and 8.74%
for GTEFL are the appropriate forward-looking costs of capital that
should be used in this proceeding.

2. Discussion and Conclusions

To determine the appropriate forward-looking cost of capital
to be included in the cost of providing basic lcocal service, it is
necessary to estimate the forward-looking cost of debt and equity.
In additien, it is necessary to determine the appropriate mix of
debt and equity in the capital structure. Combining these inputs
produces the cost of capital estimates endorsed by the respective
‘witnesses.

Capital Structure

In its cost study, BellSouth assumed a capital structure of
60% egquity and 40% debt. In its cost study, Sprint assumed a
capital structure of 059.6% equity and 40.4% debt. Witness
Billingsley relied upon these relative levels of capitalization in
his determination of the reasonableness of the overall cost of
capital of 11.25% used by both BellSouth and Sprint in their
respective cost studies.

GTEFL witness Vander Weide used a capital structure of 77.6%
equity and 22.4% debt in arriving at his recommended overall cost
of capital for GTEFL. These ratios represent the average market-
" based capital structure ratios of the Standard & Poor’s (S&P’s)
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industrial companies for the five year period ended December 31,
1997,

AT&T/MCI witness Hirshleifer considered the average capital
structure ratios for his index c¢f comparable companies to determine
the appropriate capital structure for the large LECs. His index
‘included the Regional Bell Holding Companies (RBHCs) and the larger
independent telephone companies. On a book value basis, he found
the average capitalization for his index to be 43% equity and 57%
debt as of December 31, 1997. On a market value basis, he found
the average to be 80% equity and 20% debt for the same period.
Witness Hirshleifer testified that the market value debt weights at
the holding company level probably understate long-run target
weights in the capital structure for the provision of basic local
service. Consequently, he contended that it would be inappropriate
to rely solely on current market value capital structure weights of
the telephone heolding companies when calculating the weighted
average cost of capital. In employing both the beoock wvalue and
market wvalue averages to establish his respective ranges for the
weighted average cost of capital for each of the large LECs,
witness Hirshleifer’s analysis assumed an average capital structure
of 61.5% equity and 38.5% debt.

As of June 30, 1998, BellSouth’s capital structure was
comprised of 56.4% equity and 43.6% debt. Sprint’s capital
structure was comprised of 60% equity and 40% debt as of June 30,
1998. According to the Moody’s Investor Service (Mocdy’s) report
regarding GTEFL dated April 19928, GTEFL had a capital structure
comprised of 23.4% common equity, 0.7% preferred stock, and 75.9%
debt as of December 31, 1997.

We not believe GTEFL has provided adequate suppeort for its
recommended 77% equity ratio. We have not found any state
commission that has approved a cost of capital based upon an
average market-based capital structure as proposed by witness
Vander Weide in this proceeding. In orders from other states
regarding GTE companies, the eqguity ratio approved by the
respective commissions has ranged from a low of 52.0% (Hawaii,
Order No. 15345, issued January 31, 1997) to a high of 61.7%
(Alaska, Docket No. U97-87, Order No. 2, issued November 14, 1897.)

GTEFL witness Vander Weide testified that the market-based
capital structure of 77.6% equity and 22.4% debt “is a conservative
estimate of the target capital structure GTE would employ in the
competitive local exchange environment assumed by a forward-looking
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economic cost study.” AT&T/MCI witness Hirshleifer testified,
however, that it is critical the target capital structure used to
determine the cost of capital in this proceeding be related to the
business of providing universal service. He said, ™“this is a
distinctly different, and far less risky business than the overail
combined businesses of the publicly-traded GTE holding company, or
of the S&P Industrials.” Moreover, although it is questionable
whether GTEFL would actually raise capital on a going-forward basis
by issuing a mix of 77% equity and 23% debt, GTE Corporation (GTE),
in fact, did not propose to raise capital in this manner in its
failed attempt to acquire MCI. Although the transaction was never
consummated, when GTE announced its unsclicited offering to acquire
MCI in October 1997, GTE’s plan was to fund the $28 billion
acquisition with debt and assume MCI’s $5.2 billion in outstanding
debt obligations. Duff & Phelps Credit Rating Company, press
release dated October 16, 19987. ’

We have strong ressrvations regarding whether equity
capitalization approaching the 60% level is truly necessary for the
provision of basic local service given witness Hirshleifer’s
testimony that the business of providing universal service is of
relatively low risk compared to the many more risky business
endeavors being pursued by the telephone holding companies.
However, since both witnesses Billingsley and Hirshleifer employed
relatively the same percentages of equity and debt in the analyses
that led to their recommended costs of capital, we find that a
capital structure of 60% eguity and 40% debt is appropriate in
determining the appropriate weighted average cost of capital for
purposes of this proceeding.

Cost of Debt

Witness Billingsley testified that the forward-looking cost of
debt for BellSouth is 6.57%. He arrived at this rate by adding the
average spread between the yields on triple A-rated public utility
bonds and 30-year Treasury bonds from October 1987 through July
1998 of .80% to the average yield on 30-year Treasury bonds for the
period May 1998 to July 1998 of 5.77%. Witness Billingsley used a
similar analysis to arrive at his recommended forward-leooking cost
of debt for Sprint of 6.92%. The average spread between single A-
rated public utility bonds and 30-year Treasury bonds over the same
period was 1.15%. BellSocuth’s debt is rated triple A and Sprint’s
debt is rated single A by S&P’'s Rating Service.
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Witness Vander Weide testified that the forward-looking cost
of debt for GTEFL is 6.70%. This rate is the yield to maturity
(¥YTM) on Moody’s single A-rated industrial bonds for September
1998, He testified that the industrial companies are a good proxy
for the risks of investing in the facilities required to provide
local exchange services on a forward-looking basis. Both witnesses
Billingsley and Vander Weide testified that their estimates of the
market cost of debt are conservative because they do nct include
the flotation costs that must be paid to issue debt securities.

In his recommendation, AT&T/MCI witness Hirshleifer assumed a
cost of debt of 6.42% for BellSouth, 6.03% for Sprint, and 6.46%
for GTEFL. He arrived at these rates by calculating the ¥YTM as of
August 31, 1998, of all of BellSouth’s, Sprint’s, and GTEFL's
outstanding debt issues, including the debt of the holding
companies and any subsidiaries as reported in the S&P Bond Guide.
He testified that the YTM is a forward-looking cost of debt that
measures the rate these companies would have to pay if the bonds
were issued at the measurement date, and reflects investors’
expectations regarding the future returns on these publicly-traded
bends.

Witness Billingsley challenged witness Hirshleifer’s estimates
of BellSouth’s and Sprint’s cost of debt. Witness Billingsley
testified that witness Hirshleifer incocrrectly estimated each
firm’s cost of debt because he relied upon the cost of debt issued
by the holding companies of BellSouth and Sprint and because he
included debt issues that were not issued to fund telephone network
assets.

Witness Hirshleifer testified that the best estimate of the
cost of debt is the weighted average cost over all of the subject
company’s outstanding issues, including the debt of the holding
company and any subsidiaries. He said that he included the holding
companies and all the subsidiaries in his analysis of the cost of
debt to be consistent with his estimate of the cost of equity.
Witness Hirshleifer testified that since the estimate of the cost
of equity must be performed at the holding company level, to be
consistent he wanted to estimate the cost of debt at the holding
company level. 1In addition, to the extent that the provision of
universal service is of relatively low risk compared to many of the
risky businesses being pursued by the holding companies, witness
Hirshleifer noted that his estimate of the cost of debt at the
holding company level would be conservatively high.
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Although he did his analysis at the holding company level,
witness Hirshleifer agreed that it would also be appropriate to
consider only the debt of BellSouth, Sprint, and GTEFL for purposes
of estimating the cost of debt in this proceeding and provided the
information necessary to make that determination. The cost of debt
estimates for BellSouth, Sprint, and GTEFL as of August 31, 1998,
recognizing only the debt issues of each LEC are 6.42%, 6.07%, and
6.57%, respectively.

Witness Hirshleifer’s analysis was based upon all debt issues
of each company as reported by S&P. It was never demonstrated why
witness Billingsley believed the proceeds from the bonds issued by
BellSouth and Sprint that witness Hirshleifer relied upon in his
analysis were used for any purpose other than to support the
companies’ telephone operations.- Witness Hirshleifer testified
that although the debt listed for each of the companies in the S&P
Bond Guide reflected debt with varying maturities, none of the debt
was short-term debt such as BellSouth’s commercial paper procgram.
He noted that short—-term debt is less expensive than long-term debt
and that all businesses are funded with both long-term and short-
term debt. He concluded that to the extent his analysis did not
include the effect of the lower cost of short-term debt, his
estimates would be upwardly biased.

Using the methodology employed by witness Billingsley for
estimating the forward-looking cost of debt but updating the inputs
through September 30, 1998, BellSouth’s indicated cost of debt is
€.29%. This rate was determined by adding the three month (July -
September 1998) average yield on 30-year Treasury bonds of 5.48%
and a risk premium of .81% to account for the average difference
between the yields on triple A-rated public utility bonds and 30-
year Treasury bonds (October 1987 - September 1998). The rate for
Sprint is 6.63% (5.48% plus 1.16%). Since GTEFL’s debt is also
rated single A, it would have approximately the same cost of debt
as Sprint based upon this analysis.

Upon consideration, we find that 6.5% is a reasonable estimate
of the true forward-looking cost of debt for purposes of this
proceeding. This rate falls between the current yields to maturity
for BellScuth and GTEFL as of August 31, 1998, of 6.42% and 6.57%,
respectively, as calculated by AT&T/MCI witness Hirshleifer,
excluding the securities not directly related tc BellSouth and
GTEFL. The 6.5% rate exceeds the average yield on 30-year Treasury
bonds for September 1998 of 5.19% by 131 basis points. Finally,
while the average yield for the index of AAA-rated public utility
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bonds exceeded the yield on 30-year Treasury bonds on average by
approximately 81 basis points over the last 10 years, over the last
4 years BellSouth’s actual experience has been a spread of only 41
basis peoints on average over the yield on 30-year Treasury bonds.
In addition, while the average yield for the index of A-rated
public utility bonds exceeded the yield on 30-year Treasury bonds
on average by approximately 116¢ basis points over the last 10
years, over the last 4 years Sprint’s and GTEFL’s actual experience
has been a spread of only 64 and 66 basis points, respectively, on
average over the yield on 30-year Treasury bonds. Based on this
information, one c¢ould argue that BellSouth’s, Sprint’s, and
GTEFL’s actual experience indicates their true forward-looking cost
of debt is something less than 6.0%. However, based upon the
results of witness Billingsley’s yield-spread analysis and witness
Hirshleifer’s YTM analysis, we beleive the 6.5% cost rate is the
most appropriate estimation of the forward-looking cost of debt for
purposes of this proceeding.

Cost of Eguity

Witness Billingsley used three models to estimate the cost of
equity of BellSouth and Sprint. Since BellSouth is a subsidiary of
BellScuth Corporation and Sprint-Florida is a subsidiary of Sprint
Corporation, neither company has equity traded in the market.
Thus, there is no direct market information upon which to estimate
BellSouth’s and Sprint’s .cost of equity capital. Therefore, it was
necessary for witness Billingsley to infer BellSouth’s and Sprint’s
cost of equity by evaluating the available market data for publicly
traded companies that are demonstrated to be comparable in risk
with BellSouth and Sprint. In his first approach, witness
Billingsley applied the discounted cash flow (DCF) model to two
groups of firms he identified as comparable in risk to BellSouth
and Sprint, respectively. In his second approach, he used the
capital asset pricing model (CAPM). Finally, he conducted a risk
premium analysis. From these analyses, he concluded that the
current cost of equity capital for BellSouth is within the range of
14.20% to 14.46% and the current cost of eguity capital for Sprint
is within the range of 14.30% to 14.53%.

Witness Vander Weide used one model to estimate the cost of
equity of GTEFL. Since GTEFL is a subsidiary of GTE Corporation
and therefore deces not have equity traded in the market, witness
Vander Weide had to rely on market data of publicly traded
" companies to estimate the cost of equity capital of GTEFL. Witness
Vander Weide applied the DCF model to an index of S&P industrial
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companies. He testified that since the S&P Industrials are a well-
known sample of publicly-traded competitive companies whose risk,
on average, approximates the risk of providing telecommunications
services in a competitive market, I believe the S&P Industrial
group is a good proxy for the risks of investing in the facilities
required to provide local exchange services on a forward-looking
basis. Based upon this analysis, he concluded that the current cost
of equity capital for GTEFL is 14.30%.

AT&T/MCI witness Hirshleifer relied upon two models for
estimating the cost of eguity for BellSouth, Sprint, and GTEFL.
For the same reasons cited by witnesses Billingsley and Vander
Weide, witness Hirshleifer had to rely on market data of publicly
traded companies to estimate the cost of equity capital of the
three large LECs. In his first approach, witness Hirshleifer
applied the DCF model to a group of companies he identified a5
comparable in risk to BellSouth, Sprint, and GTEFL. The second
method he used was the CAPM model. These two models produced a
range of estimates of the cost of equity capital for BellSouth of
9.35% to 9.96%, for Sprint of 9.41% tc 10.08%, and for GTEFL of
9.50% to 10.35%. He assumed the midpoint of each of these ranges
of 9.65%, 9.74%, and 9.92% as the appropriate costs of equity for
BellSouth, Sprint, and GTEFL, respectively.

BellSouth and Sprint witness Billingsley used the constant
growth or single stage form of the DCF model which assumes growth
remains constant over an indefinite or infinite holding period.
The growth rates used in this analysis were the 5-year earnings
growth rates forecasted by Institutional Brokers’ Estimate Service
(IBES)} and Zacks Investment Research, Inc. His DCF model included
an adjustment of 5% for the recovery o¢f flotation costs and
recognized the gquarterly compounding of dividends. He applied this
form of the DCF model to two indices of companies he identified as
comparable in risk to BellSouth and Sprint, respectively. Witness
RBillingsley used a cluster analysis to identify each index of 20
firms. Based upon this analysis, he concluded that his DCF
analysis indicated a cost of equity for BellSouth in the range of
14.45% to 14.46% and a cost of equity for Sprint in the range of
14.43% to 14.53%.

GTEFL witness Vander Weide also used the constant growth or
single stage form of the DCF model which assumes growth remains
constant over an indefinite or infinite holding period. The growth
rates used in this analysis were the 5-year earnings growth rates
forecasted by IBES. His DCF model included an adjustment of 5% for
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the recovery of flotation costs and recognized the quarterly
compounding of dividends. He applied this form of the DCF model to
an index of S&P industrial companies he assumed to be comparable in
risk to GTEFL. In applying the DCF model to the S&P industrial
companies, he excluded companies from the group which did not have
a reported stock price, pay a dividend, have a positive growth
rate, have at least one common share outstanding, and have at least
three analysts’ long-term growth estimates. In addition, he
eliminated those 25 percent o¢f companies with the highest and
lowest DCF results. Based .upon this analysis, he concluded that
his DCF analysis indicated a cost of equity for GTEFL of 14.30%.

AT&T/MCI witness Hirshleifer used the variable growth or three
stage form of the DCF model, which distinguishes between short and
long-term growth rate projections. He assumed the first stage
lasts five years because that is the longest horizon over which
analysts’ forecasts of growth are available. For this period, he
used the 5-=year earnings growth rates forecasted by IBES. He
assumed the second stage lasts 15 years during which the growth
"rate falls from the high level of the first five years to the
growth rate of the U.S. economy by the end of year 20. From the
twentieth year onward, the growth rate is set equal to the growth
rate of the economy because he believes rates greater than that
cannct be sustained into perpetuity. The leng-term growth forecast
used after vear 20 was derived by averaging the lcong-term Gross
National Product (GNP) growth forecasts obtained from the Wharton
Econometric Forecasting Associates and from Ibbotson Associates.
Witness Hirshleifer used the annual form of the DCF model. His
model did not include an adjustment for flotation costs. He
applied this form of the DCF model to an index of companies he
identified as comparable in risk to the three large LECs. Witness
Hirshleifer selected the RBHCs and larger independent telephone
companies from the list of telephone operating companies in the S&P
Industry Survey. Based upon this analysis, he concluded that his
DCF analysis indicated a cost of egquity for BellScuth of 9.35%, for
Sprint of 9.41%, and for GTEFL of 9.50%.

We have reviewed the DCF analyses conducted by each of the
witnesses. Regarding which DCF model is more appropriate for
estimating the cost of equity capital cf the three large LECs, we
find that the multi-stage DCF model employed by AT&T/MCI witness
Hirshleifer is superior to the single stage DCF model used by
BellSouth and Sprint witness Billingsley and GTEFL witness Vander
Weide. Witness Hirshleifer testified that the form of the DCF
model he used is well supported in the financial community. He
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noted that prominent economists familiar with cost of capital
research have recognized that the simple perpetual growth DCF model
using short-term forecasts is inappropriate to use if a company’s
short-term growth rate is expected to exceed the long-term growth
of the eccnomy. He noted that Stewart Myers and Lynda Borucki
state that:

[florecasted growth rates are obviously not
constant forever. Variable growth-rate DCF
models, which distinguish short- and long-term
growth rates, should give more accurate
estimates of the cost of equity. Use of such
models guards against the naive projection of
short-run earning changes into the indefinite
future.

Stewart C. Myers and Linda S. Borucki, “Discounted Cash Flow
Estimates of the Cost of Equity Capital--A Case Study,” Financial
Markets, Institutions & Instruments, Vol. 3, No. 3, New York
University Salomon Center, 1994.

In addition, he noted that Ibbotson Associates state that:

[tlhe reason it is difficult to estimate the
perpetual growth rate of dividends, earnings,
or cash flows is that these quantities do not
in fact grow at stable rates forever.
Typically it is easier to forecast a company- .
specific or preoject~specific growth rate over
the short run than over the lcng run. To
produce a better estimate of the equity cost
of capital, one can use a two stage DCF model.
... For the resulting cost cof capital estimate
to be useful, the growth rate over the latter
period should be sustainable indefinitely. An
example of an indefinitely sustainable growth
rate is the expected long~run growth rate of
the economy.

Stocks, Bonds, Bills and Inflation, 1996 Yearbook, Ibbotson

Associates, Chicago, pp. 158-159. Finally, he referenced the
finance text book, Investments, in which the authors William

Sharpe, Gordon Alexander, and Jeffery Bailey state:
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Over the 1last 30 vyears, dividend discount
models (DDMs) have achieved broad acceptance
among professional common stock investors. ...
Valuing common stock with a DDM technically
requires an estimate of future dividends over
an infinite time Thorizon. Given that
accurately forecasting dividends three years
from today, let alone 20 years in the future,
is a difficult proposition, how do investment
firms actually go about implementing DDMs?
One approach is to use constant or two-stage
dividend growth models as described in the
text. However, although such models are
relatively easy to apply, institutional
investors typically view the assumed dividend
growth assumptions as overly simplistic.
Instead, these investors generally. prefer
three-stage models, believing that they
provide the best combination of realism and
ease of application. '

William F. Sharpe, Gordon J. Alexander and Jeffery V. Bailey,
Investments, Fifth Ed., Prentice Hall, Englewood. Cliffs, New
Jersey, 1995, pp. 590-591. Witness Hirshleifer testified that
neither witness Billingsley nor witness Vander Weide cited any
credible support for the application of the perpetual growth DCF
model using short-run growth forecasts in the current environment.
Moreover, it appears far more reasonable that the true estimates of
‘BellScuth’s, Sprint’s, and GTEFL’s cost of equity would be produced
by a DCF analysis that assumes a growth rate of 9.5% for the first
5 years and linearly decreases to a long-run sustainable rate of
5.5% by year 20, than the estimates produced by DCF analyses that
assume growth rates will remain constant at 12.1% to 13.4% forever.
This is particularly true in light of BellSouth’s and GTEFL’s
forecasted growth rates over the next 5 years of 8.1% and 8.9%,
respectively.

We considered the arguments raised by each witness regarding
the debate over whether the quarterly or annual form of the DCF
model is more appropriate. However, because the difference between
BellSouth and Sprint witness Billingsley’s DCF results using the
quarterly model versus the annual model was negligible, it was not
necessary to make a determination on this point.
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Regarding the debate over whether flotation costs should be
recognized in the estimation of the cost of equity, we believe an
adjustment should be made to allow for the recovery of these costs.
Based upon GTEFL witness Vander Weide’s testimony, the inclusion of
flotation costs would increase the cost of capital by 20 to 30
basis points.

We also xeviewed the indices o¢f firms that each witness
testified are comparable in risk to each cof the three LECs. We
have strong reservations regarding BellSouth and Sprint witness
'Billingsley’s and GTEFL witness Vander Weide’s testimonies that
their indices of industrial firms are more comparable to the risk
associated with BellScuth’s, Sprint’s, and GTEFL’s provision of
basic local service than AT&T/MCI witness Hirshleifer’s index of
telephone holding companies that are actually engaged in this line
of business. Regarding witness Billingsley’s indices, witness
Hirshleifer testified that “if cne were toc accept the results of
his cluster analysis, then one would have t¢o believe that the risk
cf the network element leasing business was more similar to the
risks faced by Coca-Cola, McDonalds and Wal-Mart stores, as
examples, than to thHe risks faced by BellSouth’s parent company
{which owns LECs and the underlying network elements).” He noted
that major brokerage firms and investment banks which issue analyst
reports for the telephone holding companies do not use a cluster
analysis when choosing proxy companies for valuing these companies.
Instead, he noted that these firms consider other telephone holding
companies to be the best proxies for the subject telephone company
being valued. Witness Hirshleifer also testified that by selecting
groups of companies with growth rates that exceed a reasonable
forecast of the aggregate economy and assuming that these growth
rates will remain constant into perpetuity, witness Billingsley
“systematically guarantees an inaccurately high cost of equity
estimate inconsistent with investor expectations.”

Witness Hirshleifer testified that GTEFL witness Vander Weide

did not demonstrate how his index of companies from such diverse
industries as automobile manufacturers, oil companies, producers of
- food and food ingredients, publishing and entertainment companies,
and pharmaceutical firms was comparable in risk to GTEFL. He noted
that, because witness Vander Welde’s “analysis 1is based on the
performance of large industrial companies generally rather than a
group of comparable companies, his results are of no relevance to
the wholesale telephone business or the provision of universal
' service.” He also noted that major brokerage firms and investment
banks which issue analyst reports for GTE Corporation view other
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telephone holding companies teo be the best proxies for the subject
telephone holding company being valued.

Although BellSouth and Sprint witness Billingsley and GTEFL
witness Vander Weide claim their respective indices are comparable
in risk to BellSouth, Sprint, and GTEFL, and that the RBHCs and
other independent telephone companies in AT&T/MCI witness
Hirshleifer’s index are not, a detailed comparison of the indices
does not bear this out. We compared the averages of three measures
of investment risk for each index. The measures were provided by
each witness and were calculated as of December 31, 1997. We first
compared the average market-to-book (M/B) ratio for each index.
The average M/B ratio for witness Billingsley’s index for BellSouth
is 8.8. The average M/B ratio for witness Hirshleifer’s index is
5.1. The average M/B ratio for BellSouth for the same period was
3.7. The average BARRA beta for witness Billingsley’s index for
BellSouth is .83. The average BARRA beta for witness Hirshleifer’s
index is .73. The BARRA beta for BellSocuth for the same period was
.76. Finally, the average of the IBES 5-year growth rate
projections for witness Billingsley’s index for BellSouth is
13.41%. The average of the IBES 5-year growth rate projections for
witness Hirshleifer’s index is 9.50%. The 5-year IBES growth rate
projection for BellSouth for the same period was 8.11%. It is
clear from this analysis that, contrary to BellSouth witness
Billingsley’s testimony, his index is not comparable in risk to
BellSouth and therefore.the results of his DCF analysis on this
index are not reflective of BellSouth’s true cost of eguity.
Morecover, this analysis shows that the index of RBHCs and large
independent telephone companies relied on by AT&T/MCI witness
Hirshleifer is comparable in risk to BellSouth and therefore the
results of his DCF analysis on this index are reflective of the
true cost of equity for BelliSouth.

As noted earlier, witness Hirshleifer testified that witness
Vander Weide did not identify a comparable group consisting of
companies with similar risk. He noted that the only evidence
witness Vander Weide offered regarding comparability was predicated
upon his assumption that the risk of GTEFL providing basic local
service in Florida was greater than the risk of GTE Corporation,
the holding company. Witness Vander Weide argued that since GTEFL
is more risky than GTE Corporation and because in his opinion the
Value Line beta for GTE Corporation of .95 cannot be statistically
distinguished from the assumed beta of 1.0 for the $S&P Industrials,
the S&P Industrials are therefore a conservative proxy for the
forward-looking risk of GTEFL. -
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Witness Hirshleifer testified that the most widely-accepted
technique for determining the cost of capital of a company is to
determine the <c¢ost of capital of companies with businesses
comparable to the line of business under consideration. He
rebutted witness Vander Weide’s underlying assumption by noting
that the business in questicn, that is, the business of GTEFL
providing basic local service, is far less risky than many of the
businesses GTE Corporation is involved in, such as wireless and
international ventures. He further noted that had witness Vander
Weide considered the forward-loocking BARRA beta for GTE Corporation
of .75, he would have properly concluded that GTE Corporation is
actually less risky than either the S&P Industrials or the market
as a whole.

BellSouth and Sprint witness Billingsley next employed the
common form of the CAPM model. To use this model, he had £o make
assumptions regarding the appropriate beta, market return, and’
risk-free rate. He used a prospective measure of beta supplied by
BARRA. The beta coefficient measures the systematic risk of
investing in a security. The systematic risk is the risk that
cannot be eliminated through diversification. Generally speaking,
the higher the beta, the greater the risk and vice versa. The
average beta for the BellSouth index was .83, and for the Sprint
index was .84. To estimate the market return, witness Billingsley
applied the same form of the DCF model discussed earlier to the S&P
500 index of companies. Using market data for the month of July
1998, he estimated an expected return on the S&P 500 of between
15.85% and 16.09%. Finally, for the risk-free rate, he used the
‘average expected yield implied by the prices of 20-year Treasury
bond futures contracts quoted during July 1998 of 6.14%. Based
upon this analysis, he concluded that his CAPM analysis indicated
a cost of equity for BellSouth in the range of 14.2% to 14.4% and
for Sprint in the range of 14.3% to 14.5%,.

In his other analysis, AT&T/MCI witness Hirshleifer used the
market risk premium form of the CAPM model. To employ this model,
he had to make assumptions regarding the appropriate beta, market
risk premium, and risk-free rate. He considered two measures of
beta. The first measure, based on historical stock returns, was
provided by Dow Jones Beta Analytics. The indicated beta from this
source was .72 for BellSouth and .78 for GTE. To confirm the
reasonableness of this approach, he also considered the prospective
measure of beta supplied by BARRA. The beta for BellSouth as of
the same period was .76 and for GTE was .75. He defined the market
risk premium as the added expected return that investors require to
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hold a broad portfolio of common stocks instead of risk-free
Treasury securities. Based on a DCF analysis of the S&P 500 using
the same DCF model discussed earlier, he determined a market risk
premium over one-month Treasury bills of 5.3% and a market risk
premium over long-term Treasury bonds of 3.8%. He also considered
the historical spread between total stock returns and treasury
returns as calculated by Ibbotson Associates. The arithmetic
average spreads (indicated market risk premiums) over one-month
Treasury bills ranged from 5.49% to 8.15%. The average spreads
over long-term Treasury bonds ranged from 4.54% to 7.69%. Based on
these analyses, he concluded that reasonable estimates of the
market risk premium are 7.5% over one-month Treasury bills and 5.5%
over 20 year Treasury bonds. Finally, for the risk-free rate; he
used the .average yields on cone-month Treasury bills and 20-year
Treasury bonds. For one-month Treasury bills he used a long-run
average yield of 4.53% and for 20-year Treasury bonds he used the
average yield for December 1997 of 6.02%. Based upon this
analysis, he concluded that his CAPM analysis indicated a cost of
equity for BellSouth of 9.96% and for GTEFL of 10.35%. To estimate
the CAPM cost of equity capital for Sprint, he assumed the average
of the entire sample of 10.08%. ' '

We believe BellScouth witness Billingsley’s CAPM analysis
overstates the true cost of equity of BellSouth. AT&T/MCI witness
Hirshleifer testified that had witness Billingsley properly taken
into account the fact that the growth rates used in his analysis
would eventually slow, he would have arrived at market risk
premiums more consistent with what is supported in the current
financial literature. Witness Hirshleifer noted several current
articles which discuss the forward-looking market premium over
Treasury bonds in the 2.0% to 6.0% range. In witness Billingsley’s
analysis, the difference between his indicated market return
through July 1998 of 15.85% to 16.09% and the YTM on Z20-year
Treasury bond futures contracts through July 1998 of 6.14%
indicates a market premium of 9.71% to 39.95%, well in excess of the
level supported by independent sources.

In discussing his CAPM analysis, AT&T/MCI witness Hirshleifer
conceded that: for purposes of estimating the long-term cost of
capital there is a preference for using the long-term Treasury
interest rate. He also agreed that it would be reasonable to use
the predicted BARRA beta instead of a historical measure of beta in
the CAPM analysis. The BARRA betas for BellSouth, Sprint Corp.,
and GTE Corporation are .76, .79, and.75, respectively. Using
these measures of beta, the YTM on 20-year Treasury bond futures
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contracts through September 1998 of 5.72%, and the range of
forward-looking market risk premiums of 5.5% to 7.5% from witness
Hirshleifer’s analysis, the indicated CAPM cost of eguity estimates
for BellSouth and GTEFL are in the range of 9.9% to 11.4%. The
indicated estimate for Sprint is in the range of 10.3% to 11.7%.

In his final approach, BellSouth and Sprint witness
Billingsley applied a market risk premium analysis. He defined the
equity market risk premium as the difference between the return on
a broad basket of equity securities {the market) and the return on
a low-risk or riskless benchmark security. In this analysis, he
calculated the risk premium as the difference between the expected
return on the S&P 500 and the current market yields on public
utility bonds from the period October, 1987, through June. 1998.
To estimate the market return, he applied the same form of the DCF
model discussed earlier to the S&P 500 index of companies. For
BellSouth, he used the yield on triple A-rated public utility
bonds. For Sprint, he used the yield on single A-rated bonds. His
analysis showed that the average risk premium from late-1987 to
mid-1998 was 6.74% over triple A-rated bonds and 6.57% over single
A-rated bonds. Adding the first premium to the three month (April
- June 1998) average return on AAA-rated public utility bonds of
©6.89% produced a cost of equity for the S&P 500 of 13.63%. Adding
the second premium to the three month (April - June 1998) average
return on A-rated public utility bonds of 7.12% produced a cost of
equity for the S&P 500 of 13.69%.

However, witness Billingsley testified that when interest
rates decline, the equity risk premium widens, and when interest
rates rise, the equity risk premium narrows. He cited a study
conducted by R.S. Harris and F.C. Marston to support this cpinion.
As a result of this study, witness Billingsley testified the risk
premium must be increased. During the period of Harris and
Marston’s study, the average risk premium was 6.47% and the average
yield on long-term Treasury bonds was 9.84%. Because the yield on
30-year Treasury bonds has decreased to 5.68% (July 1998), he
argued that the appropriate risk premium was 9.18% instead of the
6.47% risk premium indicated by the Harris and Marston study.
Using this alternative approach, he concluded that his analysis
indicated an expected return on the S&P 500 of 14.86%, which is the
current average level ©f 30-year Treasury bonds for the month of
July of 5.68% plus the adjusted risk premium of 9.18%.

We Dbelieve witness Billingsley’s risk premium analysis
overstates the true cost of equity of BellSouth and Sprint. In
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reviewing witness Billingsley’s market risk premium analysis, we
note that the market premium is not constant but instead increases
and decreases over time. Schedules RSB-5 and RSB-6 show that the
risk premium over the period covered by witness Billingsley’s
analysis varied from as little as 3.90% to as great as 8.86% when
measured against triple A-rated bond yields and from 3.48% to 8.77%
when measured against single A-rated bond yields. For this reason,
it appears the average risk premium calculated by this analysis
already accounts for changes in the risk premium due to changes in
the level of interest rates. We believe it would be double
counting to include the additional 2.71% premium (9.18-6.47=2.71)
witness Billingsley included in his risk premium estimates of
BellSouth’s and Sprint’s cost of equity. Removing this 2.71%
premium, the indicated return for the S&P 500 is 12.2%, without
accounting for the fact that the average yield on 30-year Treasury
bonds continued to decline from July, 1998, through September,
1288, Moreover, this number is conservatively high because it
reflects the cost of equity for the S&P 500. The S&P 500, with an
assumed beta of 1.00, is generally considered more risky than
individual companies with betas significantly less than 1.00, such
as BellSouth with a beta of .76 and GTEFL with a beta of .75.

Upon consideration, we have determined that the cost of equity
for BellSouth falls within the range of 9.%% to 12.5% and for
Sprint and GTEFL within the range of 10.2% to 12.5%. These ranges
include an allowance of 30 basis points for the recovery of
flotation costs. Since a point estimate of the cost of equity must
be used to establish the overall cost ¢f capital, we hereby adopt
11.5% for this proceeding. This return 1is conservatively high
considering the fact that it represents a 6.3% market premium over
the average yield on 30-year Treasury bonds for September, 1998, of
5.19% and a 5% market premium over the forward-looking cost of debt
of 6.5%.

Qveral apital

BellSouth and Sprint witness Billingsley and GTEFL witness
Vander Weide discussed at length their opinions of the risk being
faced by companies in the telecommunications industry since the
passage of Telecommunications Act of 1996. In their discussions of
risk, they overlocked twc very fundamental points. First,
witnesses Billingsley and Vander Weide misstate the risk that is
relevant to this proceeding. AT&T/MCI witness Hirshleifer
" testified that the telecommunications industry is a very broad
category that includes such businesses as cellular operations, PCS,
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wireless communications endeavors, long distance, and international
operations. On the other hand, he pointed cut that the business
for which the cost of capital is being estimated in this proceeding
is the business of universal service.

Both witnesses Billingsley and Vander Weide admitted that for
purpcses of setting prices in this proceeding, we should only
consider the forward-looking cost of capital associated with the
prevision of universal service. Witness Hirshleifer testified that
the business of providing universal service is of relatively low
risk compared to many of the risky business endeavors being pursued
by the telephone holding companies. He also noted that in its
Universal Service Order, the FCC specifically stated at Paragraph
250(4) that “until facilities-based competition occurs, the impact
of competition on the LEC’s risks associated with the supported
services will be minimal because the LEC’'s facilities will still be
used by competitors using either resale or purchasing access to the
LEC’s unbundled elements.” Witness Hirshleifer concluded that it
has been clearly recognized by financial -analysts and the bond
rating agencies that the business of providing universal service is
less risky and more stable than the other businesses being pursued
by the telephone holding companies. For these reasons, the
discussicon of risk in witnesses Billingsley’s and Vander Weide’s
testimonies, to the extent it deals with the global state of the
telecommunications industry rather than the actual business of
providing universal service in Florida, is irrelevant to the
determination of the cost of capital in this proceeding.

Second, regarding the risk that is relevant to the provision
of basic local service, both witnesses Billingsley and Vander Weide
ignored the fact that the financial markets have been continuocusly
absorbing and incorporating information about competition and
technological and regulatory change. Witness Hirshleifer testified
that, when assessing the cost of capital of any publicly-traded
company, the market accounts for all known risks existing currently
and the possibility of risks that could develop or increase in the
future. He further noted that the market continuously evaluates
real-world information regarding all relevant risks, including
those which may arise or increase in the future, and incorporates
the likelihood of those risks occurring into the current costs of
capital of the telephone holding companies. Witness Vander Weide
admitted that investors consider all the risks, including industry
changes, that a firm might incur over the future 1life of the
company. Since all of the witnesses in this proceeding have relied
upon market information in the models they have used, to the extent
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the market considers the risks referred to by witnesses Billingsley
and Vander Weide important, the market has already accounted for
these risks in the financial measures used by the witnesses to
estimate the cost of capital of these companies.

Upon ceonsideration, we hereby adopt an overall cost of capital
of 9.5% for purposes of this proceeding. This is the fall-out of
a capital structure of 60% equity and 40% debt, a forward-looking
cost of debt of 6.5%, and a cost of equity of 11.5%. For the
reascns discussed earlier,. we believe the 9.5% is a reascnable
estimate of the large LEC’s true forward-looking cost of capital
and represents an appropriate cost of money for an efficient
provider of universal service. AT&T/MCI witness Hirshleifer
testified that “the 11.25% cost of capital advocated by BellSouth
and Sprint, and the 12.65% cost of capital advocated by GTE are far
in excess of the forward-looking cost of capital for the provision .
of network elements or universal service, and are inconsistent with
publicly-available cost of capital estimates by parties outside the
context of this proceeding.” He noted that the 11.253% was
determined by the FCC in September 1990. Since that time, 30-year
Treasury bond rates have fallen 380 basis points from an average of
8.99% in September 1990 to an average of 5.12% in September 1998.
Witness Hirshleifer concluded that given the significant decline in
capital costs as indicated by the drop in yields on 30-year
Treasury bonds and “the real-world, investor-oriented evidence”
discussed in his testimony, there is no evidence to support witness
Billingsley’s and witness Vander Weide’'s estimates as the true
costs of capital of BellSouth, Sprint, and GTEFL for the provision
of universal service. We believe the 9.5% cost of capital is
reasonable for BellSouth, Sprint, and GTEFL in light of the
evidence presented.

C. Taxes

Income taxes, deferred income taxes and taxes cother than
income are necessary elements for the cost proxy model. Both
models, as filed, lacked certain key components.

During deposition AT&T/MCI witness Wood indicated that the HAI
model employed in this proceeding does not address the effect of
either deferred state or federal income taxes. He alsc said that
separate spreadsheets would have to be developed, independently of
the model, for each class of depreciable property, so that those
calculations could be entered intc the model. Witness Wood did
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acknowledge that if deferred taxes were included in the model, the
costs would be lower. He also said the inclusion of deferred taxes
would be a change he would suggest to the model.

Although BellSouth witness Duffy-Denc stated that the BCPM
model did not recognize the deferral of state income taxes, the

model does incorporate federal deferred inccme taxes. He did
indicate where the appropriate factors could be inserted in the
medel. He also provided the information required to replace

default factors used in the model with Florida-specific factors.

Both state and federal deferred taxes are appropriate for -use
in determining basic local service costs. BellSouth witness Duffy-
Denc indicated he was not sure whether Florida income taxes were
deferred, but saw no problem with including them i1if they are
deferred. Accordingly, we find that both federal and state deferred
income taxes are appropriate for consideration in this proceeding.

At the hearing, we took Official Recognition of Order No. PSC-
98-0604-FOF-TP, Docket No. 960833-TP, issued April 28, 19%8. The
information relied on in that order still appears to be reasonable.
There have been no significant changes that would affect the rates
since our Order was issued. We find, therefore, the rates approved
in that docket are appropriate for this proceeding: 1.53 per cent
for gross receipts and 1.20 per cent for ad valorem and other
taxes.

Table V-C(1l) shows the rates recommended by the witnesses and
the rates that we hereby approve. AT&T/MCI’s are default numbers
bpased on national averages. The combined rate is a mathematical
combination of the state and federal income tax rates. For
example, use of the state and federal income tax rates provided by
BellSouth, GTE Florida and Sprint and approved by us produces a
combined rate of 38.57% (.055 + ((1-.055) x .35) = 38.57%).
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Table V-C({l): Tax Rate Comparison
Type of Tax | AT&T/MCI | BellSouth | GTE-FL Sprint Commission
Income:
Federal 35.00% 35.00% 35.00% 35.00% 35.00%
State 05.50% 05.50% 05.50% 05.50% 05.50%
Combined 39.25% 3B.57% 38.57% 38.57% 38.57%
Taxes Other
Than
Income:
2d valorem N& 00.90% 01.20% 00.90% 00.90%
Ad wval. &
other NA NA NA NA 01.20%
Gross NA
receipts 05.00% NA 03.03% NA 01.53%
Other _ NA NA NA 01.00% 30.00%

Because this proceeding is intended to gauge the cost of
basic local service in Florida on a forward-looking basis, as
mandated by the Legislature, we believe Florida-specific rates are
appropriate. We hereby require the use of Florida-specific tax
rates and the inclusion of the effect of state and federal deferred
income taxes in order to determine the cost of basic local service
in Florida. The Fleorida-specific state income tax rate shall be
5.5 per cent. The federal income tax rate shall be 35 per cent.
The combined federal and state income tax rate shall be 38.57 per
cent. The factor for gross receipts shall be 1.53 per cent. A 1.2
per cent factor shall be used for ad valorem and other taxes.

OVERVIFW: SECTIONS V-D through V-T

The following sections, Sections V-D through V-T, address the
remainder of the inputs required for the cost proxy model. Of the
total cost of providing service, the loop components constitute the
majority of the cost, approximately 73 percent, according to GTEFL.
Switching costs are the next largest category, representing about
14 percent of the total cost, according to GTEFL.

We note that because BCPM 3.1 is a cost proxy model as is HAI
5.0a, some of the results may appear to be counter-intuitive from
an engineering standpoint. For example, a model may call for a
manhole, or part of a manhole, to be built in a rural area because
of the overall plant mix that is assumed. This type of anomalous
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result occurs because these proxy models are not models an engineer
would use when designing an actual network. We believe, however,
that overall these ancmalies result in minimal effects on the cost
determination process.

During this proceeding, our staff asked BellSouth, GTEFL, and
Sprint to recommend inputs if the HAI Model were recommended.
BellSouth recommended the HAI 5.0a inputs proposed by witnesses
Jamshed K. Maden, Michael D. Dirmeier and David C. Newton
(Georgetown Consulting Group). In its response GTEFL stated that it
“objects to this request as it is vague, ambiguous, overly broad
and unduly burdensome.” As part of its response, Sprint provided
documents detailing the difference between the BCPM and HAI inputs
and “approximations” of the calculations necessary to convert BCPM
inputs to HAI inputs, but “reserves the rlght to develop Florlda—
spec1f1c inputs for use in HAI, if chosen.

our staff also requested that AT&T recommend inputs if the
BCPM Model were recommended. MCI adopted AT&T’'s response. ATET
responded:

The structure and algorithms used in BCEFM 3.1
are not comparable to the structure and
algorithms used in HAI 5.0a. Simply
attempting to meodify the inputs to BCPM 3.1 to
resemble those in HAI 5.0a will produce [no]

meaningful answer. Moreover, there is
insufficient time available in this proceeding
to accomplish this task. . . . the FCC spent

three months on a similar project before
abandoning the effort.

AT&T did provide a copy of AT&T and MCI’s response to the
Mississippi Public Service Commission staff of suggested outside
plant inputs for BCPM.

We have analyzed each input and addressed AT&T’s criticisms of
the LECs’ proposed inputs. Generally speaking, each input begins
with a definition or discussion about the input, analysis of the
parties’ positions, and our determination on the value for the
particular input.

For each input not specifically discussed, we consider each

- LEC’s proposed input as representative of an efficient provider in
its territory. Therefcore, we find that for all the inputs not
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specifically addressed in this Order, each LEC’'s proposed inputs
are considered to be reasonable surrogates for an efficient
provider and thereby adopted.

Differences Among the LECs’ Inputs Methodologies and Documentation

As different as many of BCPM’s and HAI’s inputs are, there are
also differences in the methodeclogy the LECs used to calculate

their BCPM inputs. For example, GTEFL excluded nonrecurring
expenses from its expense calculation, while BellSouth and Sprint
did not. (Section V-S). Regarding outside plant mix (Section V-L),

BellSouth proposed using the BCPM defaults, while GTEFL and Sprint
provided inputs specific to each’s territory.

What particular data was considered confidential varied by
LEC. For example, GTEFL’s copper and fiber cable, and its labor
costs are confidential, while the same costs for BellSouth and
Sprint are not confidential (Section V-H). The breadth and depth
of back-up documentaticon varied considerably among the LECs, as
will be seen in the various subparts to the remainder of Section V
of this Order.

As implied in the above discussion, the LECs’ methodologies
for input development are not necessarily comparable on an “apples
to apples” basis. In fact, for several inputs, it is unclear
whether all the LECs included the same costs, let alone determined
the costs the same way.

GTE Florida witness Tucek discussed this at the hearing:

In a nutshell, very little can be concluded
from lcooking at the differences among various
sets of inputs. Just like trying to count the
number of inputs we’ve populated in BCPM, it’s
a futile endeavor to search for meaning in the
differences between the inputs proffered by
the parties in this proceeding. The reason
for this is that for any such comparisen to be
meaningful, the inputs must include the same
types of costs.

The lesson we can learn from my rebuttal
testimony is that it is very important to make
sure there’s no mismatch in what each company
has included in 1like named inputs before
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trying to assign meaning to the differences.
Any comparison of these data rely on the
unproven assumption that the inputs that are
called by the same name are developed on the
same basis. We’ve already seen this to not be
the case with something as basic as a pole.

Given the time available, the complexity of
the two proposed models, and multiple sets of
proposed inputs not necessarily calculated
using the same methodology, we have done our

best to evaluate all of the evidence

available. However, we note that there may be
further adjustments to the model inputs that
are appropriate.

BellSouth’s Use cf Projected 1998-2000 Data

While GTEFL and Sprint used 1997 data as the basis for many

inputs,

BellSouth used projected 1998-2000 data.

BellSouth arrived

at its projected data by using Telephone Plant Indices (TPIs):

In our particular study, we used three years,
so each one of them is year over year. We use
-- if you look at a 98, '99, 2000, you would
have a TPI that would show the price change
from ‘97 to ‘98, ‘98 to ‘99, and ‘$9 to 2000.
And what we’ve done in our study is, instead
of using all three of them, we tried to hit a
midpeoint ©f the time frame, and we took the
three numbers and straight averaged them. So
you had one TPI that would bring it to a
representative midyear of that period. And it
is applied to material. That’s the one we
used.

BellSouth witness Caldwell contends that the use of
data is appropriate:

In terms of looking at the study, we felt that
we had budgeted data that would reflect any
cost changes that were relevant tce the next
three years, and it would just give us a more
forward-looking wview than just using a simple
flash cut in time for material prices.
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BellSouth did, however, index more than material prices. It also
indexed expenses.

Sprint-Florida witness Dickerson, however, disagreed with the
use of projected costs:

As appropriate to a forward-looking design
assumption, Sprint did not apply any indices
or factors to its current material or labor
costs to reflect future costs. . . .In
contrast to the ILEC's embedded network, a
“forward-looking” network is assumed to be
based 100% on the best, most current technical
design, currently available technology and
current [emphasis added] costs. That is, it
represents the network design, technology and
costs that an efficient ILEC experiences today
as it builds and expands its network using
“best in class” technology and design.

Our staff requested that BellSocuth rerun BCPM 3.1 without
indexing material, 1labor, and contractor costs to see if a
significant change in the cost of basic local service resulted.
BellSouth found that without indexing for inflation or deflatiocn,
the average monthly cost of basic local service decreased by $0.36
on an uncapped investment basis, and $0.35 on a capped investment
basis.

This proceeding is to determine the cost of basic local
service using a proxy c¢ost model. We find Sprint’s arguments
against indexing persuasive. We believe that indexing may be
appropriate, for example, in a contract arbitration, but not in
this proceeding. Therefore, throughout the remainder of Section V,
we Wwill include, where appropriate, our determination on
BellSouth’s indexing.

Types of TInput Values: National Default, State-Specific, IEC-
Specific and Geographic-Specific

Both BCPM 3.1 and HAI 5.0a provide default input wvalues that
are, by their very nature, national. However, these national
default inputs may be changed. Inputs may be specific to a
particular company or geographical area, or they may be specific to
a state. In general, the LECs believe that, where possible, inputs
should be specific to their service territories.
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BellSouth believes that the inputs “must be as specific as
possible. . . .should be company-specific by territory.” When
“possible,” BellSouth recommends “Florida-specific cost inputs
which reflect the forward-looking cost of providing service in
BellSouth territory in Florida.” However, BellSouth also used some
of the BCPM 3.1 defaults: “[D]efaults which were found to be
. representative of BellSouth’s Florida costs, were used when
BellSouth-specific data was not available in the format, or at the
level of detail, required by the BCPM 3.1.”

GTEFL prcposed company-specific inputs rather than BRBCPM
defaults “based on: (1) the materiality with which the inputs
affect costs, and (2) GTE’s ability to develop the company-specific
inputs in the format required by BCPM in the time allowed.”

Sprint believes that the inputs should be Florida-specific.
However, Sprint-Florida deoes not believe that there should be a
“standard set of inputs” for all Florida LECs using BCPM, because

“the model’s precision in developing cest by location would be
diminished.” : '

Each of the LECs had different responses when asked if there
should be any inputs which are Florida-specific rather than LEC-
specific. BellSouth responded that:

Cost input values should be reflective of the
costs incurred in a particular operating
territory, regardless of which local exchange
carrier is providing the service.

This presumably implies that, for example, the cost of switches
would be similar for all LECs serving in BellSouth’s territory, but
different in Sprint’s territory. We believe, however, that if
BellScuth were to compete in Sprint’s territory, it is far more
likely that BellScuth’s switch costs in Sprint’s territory would
not be the same as Sprint’s switch costs, but would rather be the
same as BellSouth’s switch costs in its traditional territory.

GTEFL essentially agrees with BellSouth:

State or averaged inputs do not reflect the
production technologies, input prices, and
other company-specific circumstances of any
ILEC.
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I [GTEFL witness Tucek] would suggest that if
this Commission wants the cost model and the
cost medel inputs to result in meaningful
estimates of forward-looking cost, it is
important that we estimate the forward-looking
cost of providing local service on  each
carrier’s own network. The reason for this is
that the supported services are likely to be
provided primarily out of the incumbent’s
network for the .foreseeable future, if not

indefinitely.
Sprint believes that there are some inputs that “should be
constant for all companies in the state, . . . .” These inputs are
taxes, cost of money, and depreciation. Sprint states that

“several” input categories could be considered “Engineering
specifications - such as CSA size, pole spacing, manhole spacing,
cable sizing factors - that can be readily be determined from
industry standard documents.” For the remaining inputs, including
cable and DLC costs, as well as support ratiocs and operating
expense ratios, Sprint suggests that a range might be employed to
take intc account cost differences attributable to company size.

Upon consideration, we c¢onclude that this proceeding is to
develop the cost of an efficient provider in Florida, not
necessarily an LEC’s cost in its service territory. We do believe
it is important to remember that any hypothetical efficient
provider may or may not operate only in historic LEC territories.
A provider could operate in Tampa and Jacksonville. If this is the
case, would the provider’s general and administrative expenses in
Tampa differ from those it incurs in Jacksonville? Would Sprint’s
plant mix remain the same if it competed with BellSouth in Miami?
Or would it more likely resemble BellSouth’s plant mix? We believe
that whether an input should be specific to a particular geography,
LEC, or the state as a whole, needs to be analyzed on an input-by-
input basis, which we have done with each of the inputs discussed
in this Order.

D. Support Structures
The category of supporting structures includes the costs of
poles, anchors and guys, the placement of feeder and distribution

conduit, and the placement of buried feeder and distribution cable.
We will address each of the support structure inputs separately.
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Poles, Anchors, and Guys

AT&T supports the value found in the HAI model documentation.
According to the HAI model documentation, the HAI places a 40-foot,
class 4 treated southern pine utility pole. The total installed
investment is $417.00. This includes the anchors and guys.
BellSouth’s base cost for an installed pole is $391.70, which is
for a 40-foot, class 4 pole. The base cest for installed anchors
and guys 1s $100.46. The pole cost input used by GTEFL is a
weighted average of a 30-foot, class 5 pecle and a 40-foot, class 4
pole. The weights are based on the mix of poles which are solely-
occupied by GTEFL. GTEFL’s base cost for an installed pole in seoft
rock and normal terrain is $786.81. In hard rock, GTEFL’s base
cost for an installed pole is $1,0537.26. The base cost for
installed anchors and guys is $143.05 in all terrain types.
Finally, Sprint models a 45 foot, class 5 pole. Sprint’s base cost
for an installed pole is $549.00. Its base cost for installed
anchors and guys is $314.27, '

Since the parties propose different pole sizes, we believe we
first must determine what is the appropriate pole size or sizes to
be used in the selected model. 1In addition, there is the question
of whether inputs should be company-specific, geographic-specific,
or statewide. We note that in reality, companies place several
different types and sizes of poles in their territory; however, the
models have limitations which restrict the ability to address every
scenario.

According to witness Dickerson, Sprint modeled a 45 foot pole
in order to support its level of structure sharing (30% assigned to
telephone for Sprint). He states that in order to have span
clearance between a power facility, a telephone company, and a
cable company, a 45 foot pole is required. Furthermore, based on
witness Dickerson’s discussions with various construction and
planning managers, in order to enjoy the level of sharing that is
depicted on every single pole by virtue of only putting cne input
into the model, which says on every single pole 70% of the costs is
shared away, it would be necessary to assume a 45-foot pole.

BellSouth models a 40-foot pole because BellSouth’s network
subject matter experts concluded that joint use agreements with
major power companies were based on a standard pole height of 40
feet. GTEFL assumes solely-occupied poles are 30 feet and jointly-
occupied poles are 40-foot poles. The HAI Inputs Portfolio (HIP)}
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used by AT&T does not specify why a 40-foot pole was specifically
chosen.

Where parties did specifically state why a certain pole size
was chosen, the decision appeared to be based on the level of
sharing. Structure sharing is specifically addressed in Section
V-E of this Order; we note here the percentages assigned to telco
accounts for aerial plant by each company are: BellSouth, 39.88%;
GTEFL, 53.58%; and Sprint, 30%. HAI assumes pole sharing of
between 50% - 25%, based on.density.

While there was little evidence presented on pole size, there
was some evidence regarding pole costs. Much of the evidence on
pecle cost focused on data submitted by the warious LECs to the FCC
in response to a survey. The costs provided in response to the
FCC’s survey were compared t¢ what the LECs submitted in this
proceeding. According to AT&T/MCI witness Wells, the HAI “pole
costs have been wvalidated via comparison to LEC pcle cost data
gathered by the FCC.” GTEFL witness Tucek believed that witness
Wells’ comparison was flawed because he was comparing GTEFL’'s
response to the FCC with the HAI default value. The HAI default
value is the installed cost of a pole including anchors and guys.
Witness Tucek asserted that GTEFL’s response to the FCC did not
include the same items as HAI and, therefore, it is an “apples and
oranges” comparison. Sprint’s witness Dickerson also stated that
Sprint’s response to the FCC did not reflect all the costs related
to the cost of pole materials and installation. Upcn review, we
ceonclude that the responses received by the FCC in its data request
regarding pole costs are not an appropriate basis for validating
pole costs proposed by the LECS in this proceeding.

Upon consideration, we believe it is appropriate to model two
pole sizes: a 45-foot, class 5 pole for providers in Sprint’s
territory, and a 40-foot, class 4 pole for providers in the
territories of GTEFL and BellSouth. We find it is reasocnable to
assume that ALECs would have approximately the same sharing
oppertunities and pole sizes as the resident LEC. According to
Sprint, its assumption of a 45 foot pole is based on its sharing
factors. Sprint assumes the greatest level of sharing of poles.
We could not find any data presented by the parties that
contradicts Sprint’s claim. Therefore, we shall require that a 45-
foot pole ke modeled in Sprint’s territory. In addition, we
believe Sprint’s pole spacing, guy spacing, and relative pole units
(the number of poles, on average, between each placement of an
anchor and guy) are appropriate for Sprint’s territory.
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We believe it is appropriate to medel ‘a 40-foot pole in the
territories of GTEFL and BellSouth. Once again there is no record
evidence contradicting this pole size. However, there was some
discussion regarding pole spacing for GTEFL. GTEFL’s witness Tucek
was questioned why GTEFL uses the same spacing of 175 feet in all
density zones; he replied “Every pole in GTE’s systems is not 175
feet apart. For medeling purposes, we put in an average value.”
Witness Tucek also stated that he ran the BCPM model using the HAI
assumptions for pole spacing and anchors and guy wires, and the
monthly cost per line increased by three cents. 2As with structure
sharing, we believe spacing issues are best determined by those
most familiar with their territory, the LECs themselves.
Furthermore, we reiterate that this is a model, and every spacing
scenario cannot be duplicated. We find that territory-specific
pole spacing, guy spacing, and relative pole units are appropriate
and recommend accepting the values -as submitted by GTEFL and
BellSouth. '

We believe the appropriate costs for a 45-foot pole are the
costs submitted by Sprint. In addition, we find that the costs of
anchors and guys for the 45 foot pole submitted by Sprint are an
appropriate surrogate for the territory. No other party provided
any cost information for a 45 foot pole, or the anchors and guys
necessary to support it. Sprint’s material cost for its pole is
based on its vendor prices. There is no evidence tc suggest that a
generic provider placing a 45-foot pole could do so at a lower cost
than what was provided. The same is true for anchor and guy costs.

For a 40-foot pole and associated anchors and guys, we find
that BellSouth costs are an appropriate surrogate for what a
generic provider would pay for a 40 foot pole to be placed. GTEFL
provided its specific pole costs for a 30 and a 40 foot pole (the
numbers are proprietary). Its base material costs for a 40 foot
pocle appear to be similar to that provided by BellSouth. On the
other hand, GTEFL’s total costs are almost double that of
BellSouth. GTEFL did not provide adequate data to support its pole
costs. Furthermore, as was the case with several of the inputs,
the LECs did not draw comparisons between their inputs. We believe
that GTEFL’s costs are excessive. When witness Tucek was asked why
GTEFL’s pole cost are greater than Sprint’s and BellSouth’s, he
merely responded “I don’t have access to Sprint’s or BellSouth’s
numbers other than what they filed, so I can’t tell you why.” He
stated that it should not be assumed that like named inputs are
developed on the same bases. Upon consideration, we £find that
BellSouth’s pole, and anchor and guy costs are an appropriate
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surrogate for the cost an efficient provider could expect to incur
in its territory, as well as the territory of GTEFL.

Placement Costs for Feeder and Distributicon Conduit, and Buried
Feeder and Distributicon Cable

AT&T estimated the costs for various excavation methods
through a team of experienced outside plant experts. According to
witness Caldwell, BellSouth structure placement costs for placing
conduit, trenching/plowing buried cables and placing poles are
based on an average of the 10 existing BellSouth contracts with OSP
contractors in Florida. BellSouth does not have data that
identifies the percentage of time associated with each activity in
the structure tabkles. Therefore, BellSouth Network experts
reviewed the BCPM defaults. Since these experts found these
default values to be reasonable and representative of BellSouth’s .
operations in Florida, the defaults were used. GTEFL used the BCPM
defaults. Sprint’s BCPM inputs for these functions were based on
the specific conditions encountered in Sprint’s Florida service
area. Costs for buried and underground structures were developed
based on the contractor prices in effect for 1998 within Sprint’s
Florida serving area. The construction activity percentages, also
contained in the structure tables, were based upon an analysis of
the actual 1987 contractor jobs for construction of feeder and
distribution routes within Sprint’s Florida serving area.

The costs for placing underground conduit and buried cable
vary widely among the parties, especially between the LECs and the
HAI sponscrs. BellSouth’s buried cable structure costs do not vary
by type. This is also true of Sprint’s costs. According to
AT&T/MCI witness Wells, this is “simply wrong.” He believes it
costs much less per foot to plow cable than it does to trench and
backfill. When Sprint’s witness Dickerson was questioned regarding
witness Wells’ assertion, he stated “this is a perfect illustration
why an attempt to use national generalizations doesn’t arrive at
the correct and best information to calculate specific average
costs.” Witness Dickerson went on to explain that Sprint-Florida
has negotiated a master contract for contractor work which has a
rate for placing cable which covers all installation techniques
(e.qg., trench and backfill, rocky trench, bkackhoe, etc.).
BellSouth’s witness Caldwell’s response to witness Wells was almost
identical to¢ that of witness Dickerson. According to witness
Caldwell, in BellSouth’s contracts, the prices for such activities
as plowing, backfilling, or trenching do not wvary on a per foot
basis.
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AT&T/MCI witness Wells was also critical of GTEFL for its use
of the BCPM default values rather than its Florida-specific costs.
Witness Tucek explained that GTEFL was unclear how it would develop
the analogous inputs for this category so it chose to use the BCPM
3.1 default inputs. Witness Wells guestioned why BellSouth’s costs
for placing underground structure are four times that of Sprint,
since the LECs have access to the same pool of contractors in
Florida. According to BellSouth witness Caldwell, BellSouth’s
numbers are taken as an average of all the contracts it has with
placing vendors. Witness Caldwell alsc states that those contracts
are bid by geographic area. ' She believes one thing that may drive
the cost difference between BellSouth and Sprint is that they serve
different geographic areas. As an example, in some cases BellSouth
may do more burying in a particular geocgraphic area, so its
contractor may develop the contract by figuring in a lower prlce
for burying than for placing conduit,

Sprint’s witness Dickerson was asked to respond to AT&T/MCI’s
witness Wells’ assertion that Sprint models buried cable structure
at less than half the cost of BellScuth. Witness Dickerson stated
that he has not compared Sprint’s inputs to those of BellS3outh.
However, he did speculate that locking at Sprint’s percent activity
inputs, which are based on Sprint’s actual construction technigues
that were monitored for a recent annual period, the bulk is related

to plowing. He notes that the construction prices input in
Sprint’s master contract reflect the types of construction that the
contractors can expect to employ. He believes BellSouth’s cost

study may reflect more urban area construction than does Sprint
which could tend to be more expensive.

We believe that placement costs do vary by geography. While
AT&T/MCI witness Wells’ argument that buried costs vary by
installation technique is correct intuitively, the LECs have
provided compelling evidence that their contracts have a fixed per
foot charge for all types of installations. Therefore, we find
that the inputs provided by BellSouth and Sprint for placement
activities in their respective territories are appropriate.
Furthermore, we find that the BCPM defaults adopted by GTEFL are
appropriate for its territory.

E. Structure Sharing Factors
Structure sharing factors are applied to telephone pcles and

their anchors and guys, conduit, and buried cable for feeder and
distribution. The factors themselves are expressed as the local
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exchange carrier’s percentage of investment for poles, conduit, and
related equipment.

According to AT&T/MCI witness Wells, as with other inputs,
HAI’s structure sharing inputs are “derived directly from the
judgement  of the OSSP Engineering Team.” BellScuth’s proposed
structure sharing inputs, according to BellSouth witness Caldwell,
“are BellSouth-specific wvalues representative of BellSouth’s
sharing arrangements in Florida.” 1In addition, BellSouth asserts
that because it “is . a large efficient provider of
telecommunications services in Florida. . . . structure sharing
arrangements reflect economies of scale that an efficient provider
would be able to expect to achieve on a going-forward basis.”
GTEFL witness Tucek argued that GTEFL’s propesed structure sharing
inputs are “based upon GTEFL’s actual experience in Florida.”
GTEFL describes their structure sharing inputs: ’

GTE’s pole sharing input for normal and soft
rock placement is 53.58 percent; for hard rock
placement, the sharing input is 54.52 percent.
These percentages are based on the number of
poles to which GTE attaches, and on whether or

- not GTE is the only utility using the pole.
The sharing and price inputs £for poles
represent a composite of 30 foot non-shared
poles and 40 foot shared-use poles. There is
no distinction between normal and soft rock
placement Dbecause GTE’s existing vendor
contracts for pole placement do not make this
distinction. Likewise, the sharing inputs of
100 percent for buried placement and 97.18
percent for conduit and manholes reflect GTE’s
current experience in Florida and the
assessment of GTE operating personnel in
Florida.

On a “going-~forward basis,” GTEFL witness Tucek does not
“think that there will be enough opportunities to share that 1is
going to change these numbers for the network as a whole, . .
these inputs are the most — are representative of the most
efficient levels.” In terms of a new entrant, witness Tucek agreed
that “seeking out opportunities to share the cost of burying cable”
“may be efficient,” but he pointed out that “[F]or the opportunity
to exist for the new entrant, there has to be someone there willing
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and able at that point in time and at that particular location who
wants to bury the plant.”

Sprint witness Dickerson describes his company’s structure
sharing inputs:

Structure sharing, which impacts the percent
" of costs assigned to telephone, is based upon
an assessment of current and projected
opportunities to have other entities share the
cest of the support structure. For example,
the percent assigned to telephone is set at 30
percent for aerial feeder to reflect existing
and expected pole sharing and pole attachment

agreements. On the other hand, the percent
assigned to  telephone for buried and
underground {conduit and ' manhole) feeder

structures is set at 95 percent for most grids!
to reflect the fact that sharing with other

-entities, such as power companies and cable
companies, is limited. There are work
coordination, safety, and available space

considerations which make significant sharing
of buried and underground censtruction costs
unlikely.

Tables V-E(1) through V-E{8) provide a side-by-side comparison
of the structure sharing inputs proposed by AT&T/MCI, BellSouth,
GTEFL, and Sprint. The percentages represent the percent of the
structure costs assigned to telephone operations. Most of tables
have identical inputs for Normal, Soft Rock, and Hard Rock terrain.

Table V-E(l): Feaeder Conduit

Density AT&T/MCT BellScuth GTEFL Sprint

0-5 50% 95% 97.18% 100%
6-100 50% 99% 97.18% 97.5%/98%*
101-200 40% 99% 97.18% 95%

!Grids whose density is between 0 and 100 households per
square mile is set at greater than 95% to “reflect that the
opportunity for structure sharing is even more limited in areas

of very low density.”

(EXH 39, p. 244)
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Density AT&T/MCI BellScouth GTEFL Sprint
201-630 33% 99% $7.18% 95%
651-850 33% 99% 97.18% 95%
851-2550 33% 99% 97.18% 95%
2551-5000 33% 99% 97.18% 95%
5001-10000 33% 99% 97.18% 95%
>10001 33% 959% 97.18% 95%
*38% for Hard Rock
Table V-E(2) Distribution Conduit
Density AT&T/MCI BellSouth GTEFL Sprint
0-5 100% 99% 97.18% 100%
6-100 50% 99% 97.18% 95%
101-200 50% 99% 97.18% 20%
201-850 50% 99% 57.18% 90%
651-850 40% 99% $7.18% 90%
§51-2550 33% 959% 97.18% 90%
2551-5000 33% 99% 97.18% 90%
5001-10000 33% 99% 97.18% 90%
>10001 33% 99% 897.18% 90%
Table V-E{3) Buried Feader Cable
Density AT&T/MCI BellSouth GTEFL Sprinte
0-5 40% 99% 100% 100%
6-100 40% 99% 100% 100%/97.5%*
101-200 40% 99% 100% 100%/95%*
201-650 40% 99% 100% 100%/95%*
651-850 40% 99% 100% 100%/95%*
851-2550 40% 59% 100% 100%/95%*
2551-5000 40% 99% 100% 100%/95%*
40% 99% 100% 100%/95%*

S001-10000
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Density AT&T/MCI IBellSouth GTEFL Sprint*
>10001 40% 59% 100% 100%/95%*

*100% for Plow and Rocky Plow,

density zone.

Table V-E(4):

97.5% and 95% for Other Activities,

Buried Distribution Cable

depending on

Density AT&T/MCI BellSocuth GTEFL Sprint

0-5 33% 56% 100% 100%
6-100 33% 96% 100% 100%/95%*
101-200 33% 96% 100% 100%/90%*
201-650 33% 96% 100% 100%/90%*
6351-850 33% 96% 100% 100%/90%*
851-2550 33% 96% 100% 100%/90%*
2531-5000 33% 96% 100% 100%/90%>
5001-10000 33% 96% 100% 100%/90%*
>10001 33% 96% 100% 100%/90%~*

*100% for Plow and Rocky Plow,

density zone,

Table V=-E(5):

95% and 90% for Other Activities,

Aerial Feeder Cable

depending on

Density AT&T/MCI™* BellScuth GTEFL Sprint

0-5 50% 39.88% | 53.58%/55.00%** 30%
6-100 33% 39.8B% | 53.58%/55.00%** 30%
101-200 25% 39.88% | 53,58%/55,00%** 30%
201-650 25% 39.88% | 53.58%/55.00%** 30%
651-850 25% 39.88% | 53.58%/55.00%*~ 30%
851-2550 25% 32.88% | 53.58%/55.00%*~ 30%
2551-5000 25% 35.88% § 53.58%/55.00%** 30%
5001-10000C 25% 39.88% | 53.58%/55.00%** 30%
>10001 25% 39.88% | 53.58%/55.00%*~* 30%

*Includes anchors and guys
**55.00% for Hard Rock
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Table V-E(6):
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980696-TP

Aerial Feeder Cable — Anchors and Guys

Density AT&T/MCI BellScuth GTEFL Sprint

0-5 NA 100% 100% 100%
6-100 NA 100% 100% 100%
101-200 NA 100% 100% 100%
201-650 NA 100% 100% 100%
'651~850 NA 100% 100% 100%
851-2550 NA 100% 100% 100%
2551-5000 NA 100% 100% 100%
5001-10000 NA 100% 100% 100%
>10001 NA 100% 100% 100%

Table V-E(7): Aerial Distribution Cable

Density AT&T/MCI® BellSouth GTEFL Sprint

0-5 50% 3%.88% | 53.58%/55.00%*~ 30%
6-100 33% 39.88% | 53.58%/55.00%%* 30%
101-200 25% 33.88% | 53.58%/55.00%%~ 30%
201-630 25% 39.88% | 53.58%/55.00%%~ 30%
651-850 25% 39.88% | 53.58%/55.00%** 30%
851-2550 25% 39.88% | 53.58%/55.00%** 30%
25515000 25% 39.88% | 53.58%/55.00%** 30%
5001-10000 25% 39.88% | 53.58%/55.00%%* 30%
>10001 25% 39.88% | 53.58%/55.00%*~ 30%

*Includes anchors anc guys
**55.00% for Hard Rock

Table V-E(8):

Aerial Distribution

— Anchors and Gugs

Density AT&T/MCI BellSouth GTEFL Sprint

0-5 Na 100% 100% 100%
6-100 NA 100% 100% 100%
101-200 NA 100% 100% 100%
201-650 NA 100% 100% 100%

-123-




ORDER NO. PSC-99-0068-FOF-TP
DOCKET NO. 980696-TP

PAGE 122

Density AT&T/MCI BellSouth GTEFL Sprint
651-850 NA 100% 100% 100%
851-2550 . NA 100% 100% 100%
2551-5000 NA 100% 100% 100%
5001-10000 N& 100% 100% 100%
>10001 - 100% 100% 100%

Each LEC proffers structure sharing inputs based on its own
data. Sprint adjusted its data to reflect anticipated trends, while
GTEFL did not adjust its data to reflect future potential sharing
possibilities. It is unclear whether BellSouth looked at forward
looking trends for sharing. AT&T/MCI sponsors the HAI 5.0a inputs
which offer an average sharing percentage based on the HAI OSP
Engineering team’s judgement. AT&T/MCI witness Wells agreed with
Sprint witness Laemmli’s assertion that because anchors and guys
are only used to support the telephone facilities on poles, 100
percent of their cost should be assigned to the telephone company.
Witness Wells states that in comparison with the LECs’ aerial
structure sharing, HAI 5.0a “shows considerably more structure
sharing (i.e., a lower percentage paid by the telephone company) in
the urban area than in the rural area. . . .There is no supporting
documentation to explain the LEC’s modeling logic, which appears
lacking in sound OSP Engineering judgement.” He does agree that
there is “consistency among all input values in the most rural
density zone.”

With regard to below ground sharing (underground and buried
cable), witness Wells sees a “most significant difference.” He
states that “in the most urban areas for below ground structures,
the forward-looking view of the HAI Model OSP Engineering Team is
that the telephone company will be able to share underground costs
with twc other utilities on the average. . . .” This ccntrasts
with what witness Wells characterizes as “virtually zero amounts of
sharing” for the LECs. His rebuttal to the LECs is based on the
Lucent OSP Engineering Handbook, dquoted by GTEFL witness Bowman,
which states “[i]n areas where both power and telephone utilities
plan to bury their facilities, a dJoint trench is usually
advantageous.”

GTEFL wvigorously disputes HAI’s sharing percentages and
argues:
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Even if one takes the position that it is the
costs of some hypothetical new entrant that is
going to rebuild the entire network that
should be modeled, greatly increased levels of
sharing still cannot be supported. Even under
this hypothesis, the required coincidence of
wants in space and time among the sharing
utilities must be assumed as well. However,
there is no hypothetical new entrant that will
completely rebuild the electric power and
cable TV networks in GTE’s serving areas.
Like GTE, their networks are already in place
along with sharing arrangements that made

.sense at the time.

Among Sprint witness Laemmli’s criticisms of the HAI sharing
“unrealistically assuming not only a
complete reconstruction of the telephone network, but also of every
other power, CATV, water, gas and sewer company’s infrastructure.”
Sprint witness Laemmli asserts that in order to accept HAI's

one must believe that wherever a LEC would
so would a power company, with the same holding
true for buried and underground cable. He contends that this is not

percentages is that HAI is

sharing percentage,
place aerial cable,

the case:

[T]he economics of power and telephone
networks are different. It 1is far more
expensive for a power company to bury a cable
than it is for them to place aerial wire.
This because [sic] of the far more expensive
buried conductors, deeper trench required, and
more expensive transformers, etc. that must be
used. In contrast, because the cost varies
less and there are significant maintenance
savings, Sprint-Florida finds burying cable to
be the far more economical alternative. Each
provider is going to make network decisions
that are in their own economic interests.

The net result is that Florida Power
Corporation is 81l% [footnote omitted] aerial
while Sprint is 78% buried. Sprint is 17%
underground and Florida Power has no
underground facilities. Structure sharing does
not overcome the economics driving this mix
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Another sharing area where AT&T/MCI and the LECs disagree is
in the sharing percentages for buried cable.

and it is not expected to change significantly
in the future.

percent sharing percent for buried distribution cable.

for the remaining 67 percent.

that the future should be different:

Sprint witness Dickerson’s view is dramatically different from

MCI’s:

And our position is that in a competitive
environment, that buried structure sharing
will take place far in excess of what exists
today for the reasons that there will be
incentive for utilities to want to share the
cost of a trench that hadven’t existed in the
past because utilities have been rate base
regulated and had an incentive to do their own
trench.

There will alsc be regulatory pressure to
minimize the number of trenches that are dug.
There will alsc be many more utilities out
there in a competitive environment, once again
driving toward single trenches.

And so we see that there will be incentive as
well as additional opportunity that will
result in significantly more sharing of both
buried and underground structure in the
future.

Here is the guantum assumption that they base,
they share away 67% of below-ground
construction cost based on an assumpticon that
we are not only trying to reconstruct a
telephone network, but somehow simultaneously
we’'re reconstructing the entire power and
cable network.
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AT&T/MCI assume a 33
In effect,
this means that the telephone company incurs 33 percent of the cost
of burying distribution cable, and other utilities are responsible
Although AT&T/MCI witness Wells
agreed that the 33 percent “cannot” be achieved today, he asserted
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MCI witness Wells asserts that the network being built is a
hypothetical scorched node network designed to “get at the cost
basis, the appropriate cost basis.” He characterizes as
"misleading” any assumption that the telephone scorched node
network also means “scorching” power companies.

Our first step in determining the appropriate sharing inputs
is to evaluate HAI’s inputs. HAI's inputs are default, estimated
inputs that assume high levels of sharing by any standard. We
agree with AT&T/MCI that the inputs should be for a scorched node,
hypothetical network. However, we believe that inherent in HAI’'s
assumption of extremely high sharing in below ground networks: is
the assumption that other utilities’ networks have also been
scorched. This is completely inappropriate. While this proceeding
is to determine the cost of a forward-looking scorched node
network, there needs to remain a basis in reality if the costs
developed for the network are to have any relevance to the cost of
basic local telephone service. We believe that assuming .sharing
percentages which require, for example, power and cable TV
companies to rebuild their networks sc that more of the cost of a
telephone network can be shifted to other industries, means a
network severed from reality.

Qur second step is to determine whether the sharing inputs
should be the same in the territories of BellScuth, GTEFL, and
Sprint, or whether they should LEC-specific. Telephone companies,
whether they are LECs or competitive local exchange carriers
(CLECs), must deal with the other utilities in their areas. While
it is possible that other utilities’ structure requirements may be
similar across company territories, it is more likely that they are
different. This does not mean that we view LEC sharing inputs as
appropriate as LEC sharing percentages. Rather, we believe that
the LECs are functioning as surrogates for an efficient provider in
a specific geographic area.

The final step is to determine what, if any, adjustments are
required to the sharing percentages proposed by the LECs. We are
persuaded by the LECs’ arguments that the sharing percentages are
best determined by those most familiar with current levels of
sharing, that is, the LECs themselves. While we are encouraged by
Sprint’s trend analysis to determine if any changes needed to be
made, we are even more encouraged that Sprint’s adjustments were
relatively minor. This provides more support. for the sharing
percentages because it is likely that if BellSouth had completed a
similar analysis, its adjustments would be relatively minor as
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well. We note that GTEFIL did at least consider whether its numbers
would change in the future.

Upon review, we find that BellSouth’s, GTEFL’s, and Sprint’s
sharing percentages represent the forward-looking sharing
percentages available to any efficient provider in each LEC’s
respective territory. Accordingly, we hereby adopt each LEC’s
proposed sharing percentages because they are a reasonable
surrogate for sharing percentages likely to be achieved by an
efficient provider of basic service.

F. Fill Factors

According to FCTA witness Barta, in its simplest definition,
a “fill factor represents the percentage of the network facility
that is being used.” In BCPM 3.1 or HAI 5.0a, fill factors are not
model inputs; rather, the fill factors result from using a cable
sizing factor and, for distribution cable, the number of pairs per
housing unit (or household) and per business. BellSouth describes
cable £ill and sizing factors this way: :

A cable fill factor represents the percent of
cable pairs that is working, that is working
pair/available pairs. A cable fill factor is
used when the number of available pairs is
known. A cable sizing factor is used when the
number of available pairs 1is unknown. The.
cable sizing factor accounts for the fact that
cables are purchased in discrete sizes, 100,
200, etc. Both factors are designed to allow
maintenance operations to cost-effectively
deal with defective pairs and administer
customer turnover. In BCPM 3.1, the cable
sizing factor for distributien works in
conjunction with the number of distribution
pairs per housing unit/business to determine
required cable sizes.

Distribution fill factor

The BCPM default cable sizing factor is 100 percent. BellSouth
and Sprint propose a cable sizing factor for all density zones of
100 percent, while GTEFL proposes a cable sizing factor of 98
percent across all density zones. HAI's distribution cable sizing
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factcrs range from 50 percent in the lowest density zone to 75
percent in the three highest density zones.

The BCPM 3.1 defaults are 2 pairs per housing unit and 6 pairs
per business. BellScuth and Sprint propose 2 pairs per housing
unit and 6 pairs per business. GTEFL alsc proposes 6 pairs per
business, but 2.5 pairs per housing unit. AT&T/MCI witness Wells
proposes 1.5 pairs per household and 3 pairs per business. Witness
Wells asserted that, “[Tlhere is excessive cost in oversizing
copper distribution cables based on historically low utilization
rates that can n¢ longer be justified.” Witness Wells believes
that because “the actual number of lines are modeled for large
businesses,” the number of pairs per business should be reduced
from the LECs’ proposed 6, to 3 pairs. Overall, MCI witness Wells
estimated that HAI’s computation results in a distribution £ill
factor of approximately 60 percent. ’

Although BellSouth is currently placing about 1.4 to 1.5 pairs
per housing unit, it is proposing 2 pairs for this proceeding
because when the two pairs are used with a cable sizing factor of
100 percent, they will “produce the projected actual fill that
BellScuth feels they will encounter in the distributicn plant.”
BellSouth?’s actual distribution £ill as of December, 1997, is 41.3
percent.

Although GTEFL apparently can place up to four pairs per
housing unit, GTEFL witness Tucek was unsure what the actual
practice is. GTEFL’s 98 percent cable sizing factor “reflects the
need for administrative spare.” Sprint witness Dickerson stated
that the distribution cable sizing factor “works in concert with
the related model input assumption of two pairs per housing unit to
achieve a reasonable overall distribution cable fill. Generally
these model inputs result in distribution cabkle fills ranging from
approximately 40% to 50%.

The distribution cable sizing factor and the number of pairs
rper housing unit work together from the very lowest levels of
building distribution plant. For example, if a new street has 40
houses, and the current local service provider provisions two pairs
per house with a cable sizing factor cf 100 percent, then two
multiplied by 40, or an 80 pair cable is needed. However, there is
not a 80 pair cable, so the cable to be placed is the next largest
size, or 100 pair. This has the effect of increasing the number of
pairs available for use because this “real world” constraint means
that the cable installed will never be less than the number of
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pairs needed, but is likely to be greater than the number of pairs
needed, thus generating additional spare capacity. Therefore, it is
not possible to derive the actual fill factor by simply dividing
the cable sizing factor by the number of pairs per housing unit.
For example, a 100 percent cable sizing factor divided by two pairs
per housing unit means that the highest the fill factor can be is
50 percent. It is likely to be something less, such as the 40 to
50 percent fill factor that BellSouth and Sprint calculate from
their inputs.

The f£ill factor that results from the inputs can have a
significant effect on the cost. For example, assuming a fill
factor of approximately 40 percent, as BellSouth experiences, then
for every 100 pair cable, 40 pairs are in use, while 60 pairs are
vacant. This means that 40 working pairs pay for the entire 100
pair cable. )

BellSouth argues that even though it places approximately 1.4
to 1.5 pairs per housing unit, two pairs must be used as an input
in order that the resulting fill factor approximates BellSouth’s
current fill factor. Sprint, on the other hand, places two pairs
per housing unit. It is unclear whether GTEFL is actually placing
2.5 pairs in its territory.

Neither BellSouth nor Sprint provided reasons why they
believed 100 percent to.be the appropriate cable sizing factor.
GTEFL reflects two percent for spare in its cable sizing factor,
reducing the factor from 100 percent to 98 percent. This has the
effect of further increasing spare capacity.

We again emphasize that this proceeding is to develop the
forward-looking economic cost of basic service in Florida, which is
defined as flat rate residence and single-line flat rate business.
We agree that spare capacity is essential in the construction of
every network, even a hypothetical network. Nevertheless, we
disagree that simply because BellSouth’s actual distribution fill
factor is 41.3 percent, for example, that the effective fill factor
in a forward-looking economic cost proxy model should also be 41.3
percent. Furthermore, BellSouth itself is not placing two pairs
per housing unit, rather it is placing 1.4 to 1.5 pairs. We also
disagree with Sprint’s contention that a 15-20 percent second line
penetration rate translates today into a two pairs per housing unit
assumption. GTE Florida’s 2.5 pairs per housing unit assumption
creates even more spare capacity than either of the two other LECs.
Although GTEFL’s second line penetration has been given
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confidential treatment, we are not persuaded that 2.5 pairs per
housing unit remotely resembles a reasonable assumption. Rather,
it appears to be designed to produce a maximum of spare capacity in
a network, to be paid for by current customers,

We are not persuaded by either BellSouth or Sprint that two
pairs per housing unit is appropriate as an input to this model.
Certainly, spare capacity is necessary, but the cable sizing factor
can be used to ensure adequate spare capacity. Likewise, we do not
agree that GTEFL’s 2.5 pairs per housing unit represents what an
efficient provider would provision. The LECs seem to base their
arguments on the projected ongoing increase in additional household
telephone lines. We agree that the penetration of second lines has
increased and is likely to increase. But it is too early to
conclude that a current 15 or 20 percent second line penetration
rate means that a forward-looking economic cost model should
reflect at least two pairs per housing unit. We note that this
proceeding is not to determine the actual cost faced by any of
these LECS, but is rather to estimate the forward-locking cost of
an efficient provider buillding a scorched node network all at once,
all at the same time. AT&T/MCI witness Wells notes that with
AT&T/MCI’s proposed inputs, there are approximately 40 spare lines
for each group of 60 customers. We are persuaded by AT&T/MCI that
for the inputs to the distribution fill factor, an efficient
provider building a scorched node network would not use two or 2.5
pairs per housing unit, thus providing approximately 60 spare lines
for every 4C lines in service. Therefore, we agree with AT&T/MCI
that the number of residential pairs per unit should be 1.5.

All three LECs proposed six pairs per business, with
AT&T/MCI’s counter at three pairs per business location. As stated
earlier, witness Wells believes that because “the actual number of
lines are modeled for large businesses,” the number of pairs per
business should be reduced from the LECs’ proposed six, to three
pairs. We have no evidence on what the average number of lines is
per small business location. According to BellSouth, BCPM 3.1
“uses the actual number of business lines if it exceeds the user
adjustable line per business location {currently set at 6).” Since
the model overrides this user adjustable input if necessary, we do
not believe that it is necessary to input six pairs per business.
Therefore, we are persuaded that a smaller number of pairs per
business location may be safely input into the model. Upon
consideration, we shall require that three pairs per business
location be used.
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It is unclear why GTEFL believes that with a 2.5 pairs per
housing unit assumption, GTEFL felt it also necessary to reduce the
amount of cable available for use from 100 percent to 98 percent.
Simple arithmetic shows that using 98 percent simply increases the
amount of spare capacity. Reducing the cable sizing factor from
100 percent to 98 percent reduces GTEFL’s proposed maximum f£ill
factor from 40 percent to approximately 39 percent. We are not
persuaded that the cable sizing factor should be reduced from 100
percent when the number of pairs per housing unit is 2.5. We are
persuaded by GTEFL that a two-point reduction in the cable sizing
factor to account for administrative spare on its face may be
reasonable, but that any reduction can only be considered in
concert with the number of pairs per housing unit.

Upon consideration, concomitant with our determination of 1.5
pairs per housing unit and three pairs per business location, we
hereby adopt a cable sizing factor of 90 percent, providing a 10
percent allowance for administrative spare capacity. This will
produce an effective maximum £ill of 60 percent, which we.believe
to be an appropriate upper limit for the distribution fill factor. -

Feeder fill factor’

BellSouth proposes a single feeder cable sizing factor of 71.1
percent for each density zone. GTEFL proposes a single feeder
cable sizing factor of 65 percent for each density zone. Sprint’s
proposed feeder cable sizing factor ranges from 53.48 percent in
the lowest density zone to 59.30 percent in the highest density
zone. Sprint witness Dickerscen increased each factor by
approximately 10 percent at the hearing in this proceeding. This
increases the range from approximately 58.8 in the lowest density
zone to approximately 65.2 percent in the highest density zone.

Because feeder size is based on the total of all residential
and business lines in a specific geographic¢ area, there is no
analogous input to distribution cable’s x (a variable) pairs per
household or business location. Therefore, the cable sizing
factors are less than for distribution cable,

As with the distribution cable sizing factor, use of the
feeder cable sizing factor results in a £fill somewhat less than the
factor. The actual factor will vary based on, again, the “real
world” constraint that feeder cables only are sold in certain
sizes; thus in some routes, a provider might need to go to the next
largest size cable. This constraint increases spare capacity.
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Again, BellSouth proposes a feeder cable sizing factor that
“is designed to produce a fill for feeder cable representative of
the projection of actual fill of copper feeder plant experienced in

Florida over time.” BellSouth’s actual feeder f£fill is &5.4
percent. GTEFL found that its 65 percent value resulted in an
“effective average” copper feeder fill of 53.5 percent. Sprint

asserts that its “data reflects a real world balance between
inventory carrying costs (non-weorking cable pairs) against the cost
of constructicn for adding additicnal cable pairs at a later date.”

AT&T/MCI proposed feeder cable sizing factors of 65 percent in
the lowest density zone, 75 percent in the next lowest density
zone, and 80 percent in the remainder of the zones.

Again, we are not persuaded that calculating inputs so that
they result in an LEC’s actual fill is the most appropriate way to
build a scorched node network using a forward-iooking economic cost
model. Given that the standard is that of a low-cost efficient
provider, we find that a hypothetical provider would need to strike
the right balance between available pairs for growth and other
necessities and the coést of those spare pairs. BellScuth’s feeder
cable sizing factor is far more representative of an efficient
provider than either GTEFL’s or Sprint’s. Furthermore, we believe
that much like distributicen £ill, feeder fill is not territory-
specific within Florida. We believe, however, that feeder fill is
likely to wvary by density zone. Although there are differences
between BellScuth’s feeder cable sizing factor and AT&T/MCI's, the
differences are not significant.

Upon consideration, we hereby adopt an approximate middle
ground: the feeder cable sizing factor for all three LEC
territories shall be 68 percent in the lowest density zone, 72
percent in the next lowest density zone, and 75 percent in the
remainder of the zones.

G. Manhcles and Handholes

A manhole is the large physical encasement where cables are
brought underground. Included within the manhole inputs category
are handholes, adders, conduit and a sharing factor.

AT&T/MCI’s manhole costs include the cost of a prefabricated

concrete manhole, including backfill and restoration. BellSouth’s
manhole and handhole inputs are based on an average of the 10
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existing BellSouth contracts with outside plant contractors in
Florida. GTEFL’s BCPM manhole inputs are based on GTE-specific
prices. Sprint adopted the BCPM default input values for the
manhole inputs. According to Sprint witness Dickerson, the
decision to use the BCPM default was based on recent manhole
installation in Sprint’s Nevada serving area. He went on to state
that the defaults were accepted in absence of better information.

As with many of the inputs, the cost of the manhcle is made up

primarily of labor and materials. The BCPM model inputs for
manholes are based on the manhole (or handhole) size and the
various soil types (i.e., normal, hard rock, and.scft rock). The

manhole inputs in the HAI are not presented in this manner; they
were presented by density with no distinction in soil type. 1In the
exhibit identified as JWW-4, there is a BCPM/HATI input comparison
provided by witness Wells which includes the HAI manhole inputs by
size. We received no explanation as to how the manhole inputs
reported by density zone in the HIP were converted into the various
manhole sizes. :

Since there are different components which make up the entire
manhole input category, we will discuss each separately. We will
begin with the actual manholes, handholes, and the adder. As noted
above, the manhole is the physical encasement where cables are
brought underground. BellSouth witness Caldwell states that a
handhole is used when it is not necessary to get into the manhole,
but there is a need to reach an underground cable to do a splice.
The adder is the additional ducts placed when building a manhole.

Table V-G(l) illustrates the total costs for manholes and
handholes by size and soil type presented in this proceeding.

Table V-G(l): Total Costs for Manholes and Handholes
by Size and Soil Type

HAI BallSouth GTEFL Sprint*
Handhole - 3*5 or 4*6
~Normal -$500 -$1,393.2¢9 -$5,205.02 -51,008
-Soft Rock - 1,393.29 - 5,205.02 - 1,158
-Hard Rock - 1,798.48 - 6,256.31 - 1,308
Manhole = 4*6*7
-Normal -55,140 -56,404.01 ~$9,036.93 -53,404.93
-Soft Rock - 6,404.01 - 9,036.93 - 3,764.93
-Hard Rock - 9,645.50 - 11,139.52 - 4,124.83
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HAT BellSouth GTEFL Sprint»*
Manhole - 12*6*7
-Normal -5 5,640 -$9,509.95 -$10,971.33 -54,512
-Soft Reck - 9,508,985 - 10,%71.33 - 4,832
~Hard Rock - 18,018.8¢6 - 16,227.80 - 5,152

*Sprint adopted the BCPM default values.

As illustrated in Table V-G(l), the total cost for manholes
and handholes in some cases varies significantly between the
parties. In determining the manhole and handhole costs to be input
in the selected model, we believe it is appropriate to use data
representative of Florida costs and conditions. BellSouth and
GTEFL have provided Florida-specific costs. However, as discussed
in many of the other inputs, we are not able to perform an “apples
to apples” comparison. GTEFL filed support for its specific
manhole and handhole costs for such things as materials, labor,
engineering, and placement under confidential cover. BellSouth,
on the other hand, provided the total costs of materials and labkor
for normal placement based on a straight average of its OSP
contracts for hard rock placement, BellSouth included additional -
labor costs.

In reviewing and comparing the limited information provided by
GTEFL and BellScuth, we have been unable to determine why there are
some significant discrepancies in handhole and manhole cests. When
GTEFL’s witness Tucek was asked why GTEFL’s costs appear to be sc
much greater than the BCPM default, he stated: “we have no
information on those defaults, sc I‘m unable to tell you what’s in
them.”

After reviewing GTEFL’s confidential information on this
subject matter, it appears that its placement costs are a
significant percentage of its total costs. We do not know if this
is because of geography or simply because of the way the company
chose to calculate its placement costs. In addition, GTEFL’s total
materials loading {which includes freight, sales tax, provisioning
and minor materials) seems to be a significant percentage of its
total costs.

Again, we note that this proceeding is to determine the
forward-looking costs that an efficient provider of local service
would incur. We believe that BellSouth’s handhole and manhole
inputs, less its inflation or deflation factors, are an appropriate
surrogate. We believe that since BellSouth’s cost was derived from

-135-




CRDER NO. PSC-99-0068-FOF-TP
DOCKET NO. 9806%6-TP
PAGE 134

a straight average of its O8SP contracts in each district in
BellSouth’s territory in Florida, it captures varying costs
throughout the various regions in the state.

As noted above, the adder is the additional ducts placed when
building a manhole. As shown in Table V-G(2), BellSouth did not
provide costs for the adder. According to witness Caldwell, since
the adder called for by BCPM was the same size as the manhole
(12*6*7), “there wasn’t really any need to place it in the meodel
again.” She went on to state that anything that BellSouth is going
to place can be accommodated with nine ducts. We find that it is
appropriate to include the costs of an adder, since nine ducts may
be sufficient for BellSouth, but it may not be for the generic
provider for which costs are being determined.

Table V-G(2)

HAI BellSouth GTEFL Sprint*
Adder =-12%6*7 :
-Normal . -n/a -n/a -53,206.94 -52,640
-Scft Rock - 3,401.30 - 2,800
-Hard Reock - 3,595.66 - 2,960

*Sprint adopted the BCPM defaults.

While GTEFL proposed inputs for an adder for each soil type,
GTEFL notes that: “No adders are used for soft rock. For hard rock
the following number of adders are used: Handhole=4; Manhole
4*6*7=8; Manhole 12*6*7=20." GTEFL did not provide specific
material and labor costs for its adder inputs. We are puzzled by
the note referenced above; if GTEFL does not use adders in soft
rock, why is there an input? Furthermore, it appears that the BCFM
model only includes the adder with the 12*6*7 manhole for all soil
types; GTEFL notes adders are used for differing size manholes and
handholes.

Sprint’s adder inputs are the BCPM default values. According
to Sprint witness Dickerson the decision to use the BCPM default
was based on recent manhole installation in Sprint’s Nevada serving
area. Absent better information, we believe the BCPM defaults
adopted by Sprint are an appropriate surrogate for adder costs.

Conduit Costs

The next component which makes up manhole inputs is conduit
costs. HAI’s conduit costs are $.60 per foot. According to the
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HIP, these costs were obtained from several suppliers. The labor
to place conduit in trenches is included in the cost of the trench,
not the conduit cost.

GTEFL, BellSouth, and Sprint also provide conduit costs on a

per duct foot basis. BellSouth’s conduit input is based on an
average of the 10 existing BellSouth contracts with OSP contractors
in Florida. GTEFL’s inputs are based on GTE-specific prices.

" Sprint has adepted the BCPM default. In each case, it appears that
the parties are providing only their tctal materials costs.

We find no evidence in this proceeding regarding how per foot
costs for conduit should be calculated or what sharing factor
should apply. After reviewing the limited data, we believe
BellSouth’s input of $2.24 per foot is clearly an outlier, when
compared t¢ GTEFL’s input of $1.38, Sprint’s input ¢of $.73 and the
AT&T/MCI input of $.60. Although the specific numbers are
proprietary, we have reviewed GTEFL-specific materials input and
found that an engineering and a materials loading is applied. (We
do not have similar data for AT&T/MCI or Sprint.) GTEFL' s
materials costs before loadings are comparable to the total cost
proposed by Sprint and AT&T/MCI. We believe an average of the
inputs proposed by AT&T/MCI, GTEFL, and Sprint will provide an
appropriate estimate of costs an efficient provider could incur
statewide. Therefore, we adopt a c¢onduit cost of $.91 per duct
foot.

With regard to conduit sharing, we have no information on the
AT&T/MCI recommended sharing percentage for conduit. BellSouth’s
percent assigned to the telco account is 99%, GTE’s is 97%, and
Sprint’s is 100%. Upon review, we find that the appropriate
sharing factor is 98%. This number was derived by averaging the
data provided by GTEFL and BellSouth. We believe this data is
representative of conduit sharing characteristic in Florida and is
a reasonable surrogate for an efficient provider statewide.

Manhole Sharing

With regard to manhcle sharing, the GTEFL and BellSouth
percentage assigned to the telco account for their manholes is the
same as for their conduit. The BCPM default values adopted by
Sprint range from 75% for the handhole to 90% for the 4*6*7
manthole. {(We were unable to locate HAI’s manhole sharing
percentages in the model documentation.} As with conduit sharing,
we find that the apprepriate sharing factor would be 98%. This
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number was derived by averaging the data provided by GTEFL and
BellSouth. We believe this data is representative of conduit
sharing characteristic in Florida and is a reasonable surrogate for
an efficient provider statewide.

H. and I. Fiber Cable Cocst and Copper Cable Cost

Fiber and copper cable are utilized as underground, buried,
and aerial cable. The BCEM 3.1 input sheets include costs for
material, as well as other components necessary so that the cost is
provided for engineered, furnished, and installed (EF&I) cable.
The HAI inputs are for a total, EF&I cost.

Each party developed its fiber and copper cables cost using
the same methodology. Therefore, the summaries below refer to the
development of both fiber and copper cable. '

AT&T/MCI’s outside plant inputs for use in the HATI model “have
been developed and validated by the HAI OSP Engineering Team.” In
addition, input values have been validated by contacting a variety
of material vendors and contractors of COSP services. Members of the
OSP Engineering Team have compared assumptions and input values to
those of the LECS by members of the OSP Engineering Team.

For copper cable, the HAI documentation states that:

In the opinion of expert outside plant
engineers whose experience includes writing
and administering hundreds of outside plant
“estimate cases” (large undertakings),
material represents approximately 40% of the
total installed cost. This is a widely used
rule of thumb among outside plant engineers.
Such expert opinions were also used to
determine that the average engineering content
for instazlled copper c¢able is 15% of the
installed cost. The remaining 45% represents
direct labor for placing and splicing cable,
exclusive of the cost of splicing block
terminals into the cable.

For fiber cable, however:
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Splicing Engineering and Direct Labor are
included in the cost of the Remote Terminal
Installations, and the Central Office
Installations, since field splicing 1is
unnecessary with fiber cable pulls that are as
long as 35,000 feet between them.

Placing Engineering and Direct Labor are
estimated at $2.00 per foot, consisting of
$0.50 in engineering per foot, plus $1.50
direct labor per foot. These estimates were
provided by a team of OQOutside Plant
Engineering and Construction experts.

BelliScuth witness Caldwell described how BellSouth

its cable

cost inputs:

BellSouth used BellSouth-specific costs for
both copper and fiber cable. Material prices
for copper and fiber cable were obtained from
procurement records that reflect actual
BellScuth purchase prices and c¢ontractual

- agreements. . . .future inflation trends

(TPIs) were also taken into consideration in
order to reflect forward-looking  —costs.
Telephone company engineering and labor costs
were derived from BellSouth’s Florida in-plant
loading factors. In-plant factors convert
material prices to a Florida-specific
installed investment (less contractor costs
that are handled separately in the structure
tables of BCPM 3.1). BellSouth-specific cable
costs reflect economies of scale and vendor
prices that an efficient provider would be
able to expect to achieve on a2 going forward
basis.

The TPI that witness Caldwell referred to is an
specific” telephone plant index that “indicate([s] the price change

for material that will be anticipated.”
may be inflationary or deflaticnary,

developed

“account

This future price change
depending on the account.

BellSouth applied the TPI to develop material costs for 1998, 1998,
Then, BellSouth used a three-year “straight” average of

and 2000.
the 1998,

1899, and 2000 material costs.
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The TPI is the first of several factors BellSouth applied to
each of its cable material costs. In addition to the TPI, other in-
plant loading factors were applied te the inflation-adjusted
material costs. They include factors for exempt, tax, telco,
contract, and engineering. Exempt is defined as expensed material
costs. Exempt includes, for example, terminals less than 100 pair
and splicing enclosures. Tax 1is simply the sales tax.
Telecommunications represents the cost of BellSouth’s labor.
Contract refers toc contract labor, while Engineering reflects the
costs of BellScouth’s engineers.

These factors are developed as percentages, and then applied
to the material costs adjusted for inflaticn. For example, for
underground fiber cable, the TPI indicates a 3 percent deflation.
Once the underground fiber cable material cost has been adjusted
for the deflation, then the other factors are applied. For
underground fiber cable, the exempt factor is 22.14 percent, the
tax is 6 percent, the telco factor is 45.56 percent, the contract
factor is 8.85 percent, and the engineering factor is 9.13 percent.
An identical percentage for each of the in-plant loadings is
applied to each size of cable. For example, the factors are the
same for underground fiber cable whether it is 24 pair cable or 288
pair cable. '

The factors, other than tax, vary by cable. For example,
buried copper cable’s inflation factor is 4.04 percent. The exempt
factor is 57.28 percent, tax is 6 percent, the telco factor is
148.93 percent, there is no contract factor, and the engineering
factor is 45.35 percent.

GTE Florida based its material and labor inputs “on the prices
that GTE currently pays for these inputs in Florida.” GTEFL's
proposed inputs “have been presented on a combined material and
labor basis, in order to preserve the confidentiality of the data.”
Thus, it is not possible for us to describe how GTEFL developed its
cable costs.

Sprint witness Dickerson described how Sprint developed its
fiber and copper cable costs:

The inputs for cable costs were develcped
separately for copper and fiber cable and
include labor and material costs. Cepper
cable inputs were based on Sprint’s current
material prices and Florida specific company
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and contractor labor costs prices for
engineering and installation. Fiber cable
costs were developed in the same manner.

Sprint applied four factors to their material costs. These
include a tax rate of 6.592 percent, labor overhead factors for
placing and splicing, and an engineering factor. Sprint did not
provide the actual factors used in developing the cost of its
material. These facters, though, unlike BellSouth’s factors,
apparently differ by cable .pair size. Our analysis demonstrates
that actual cable material cost as a percent of total cost for 26
gauge buried copper cable ranged from less than 9 percent for 12
pairs, to almost 64 percent for 4200 pair cable. As the proportion
of actual material cost increases, then, of course, the proportion
of loading factors decreases. This implies that some economies of
scale for non-material costs exist as the size of cable increases.

In contrast to BellSouth, Sprint did not use any type of index
to calculate potential inflationary effects.

In Tables V-H(l) through V-H(3), a side-by-side ccmpariscn of
each party’s inputs-is provided for fiber cable. The dollar amount
is the total material cost input.

Table V-H(l) : Underground Fiber Cable Total Cost Caqgarison

Sizea ATET/MCI BallSouth GTEFL Sprint
. (Faadar)

288 NA $15.82 $11.88 $15.01
2le¢ $13.10 NA NA NA

144 $9.50 $8.00 $10.64 $9.41
86 $7.10 $5.52 $6.38 $7.51
72 $5.90 $4.28 $4.94 $6.55
60 $5.30 $3.586 $4.45 $6.07
48 $4.70 §2.97 53.862 $5.51
36 $4.10 $2.08 $2.94 $£4.91
24 $3.50 $1.65 $2.37 $4.58
18 $3.20 $1.24 $2.13 $4.43
12 $2.90 $1.10 $1.78 $4.23
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Tabla V=-H(2): Buried

Fiber Cable Total Cost ComParison

Size AT&T/MCI* BaellScuth GTEFL Sprint
288 $18.06 $13.77 $14.26
216 NA NA NA
144 $9.63 §16.72 $8.28
36 $6:65 $6.46 £6.23
72 $5.15 $5.01 $5.16
60 $4.29 $54.51 $4.64
48 $3.58 $3.68 $4.07
36 $2.51 $3.00 $3.42
24 $1.89 $2.43 $3.06
18 $1.50 £2.09 $2.90
12 "81.32 $1.84 $2.68

*HAT 5.0a Inputs Portfeclic shows

but none for buried fiber feeder.

costs for underground and aerial fiber feeder,

Table V-H(3): Aerial Fiber Cable Total Cost Comparison

Size ATET/MCI BallSouth GTEFL Sprint
{Feader)

288 NA $19.70 $12.54 $13.90
216 $13.10 NA NA NA

144 $9.50 $9.96 $10.28 $7.82
96 $7.10 $6.88 $7.07 $5.96
72 $5.90 55.33 $5.55 $5.33
60 $5.30 $4.44 $4.68 54.68
48 $4.70 $3.71 $4.32 $4.15
36 54.10 $2.59 $3.58 $3.70
24 $3.50 $2.06 $2.57 $3.22
18 $3.20 $§1.55 $2.24 $3.03
12 $2.90 $1.37 $1.85 $2.83
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Tables V-H(4) through V-H(9) provided a side~by-side
comparison of the proposed copper cable prices. The HAI 5.0a
Inputs Portfolio states that for feeder and distribution, pair size
below 400 pairs is 24 gauge; for 400 and above pairs, 26 gauge
cable 1is used. The copper feeder costs are described for
underground and aerial, while the type of copper distribution cable
is not described at all. Therefore, for comparison purposes, the
distribution cable will ke shown in the Buried Cable Tables.

Table V-H(4) :
24-Gauge Underground Copper Cable Total Cost Comparison

Size ATST/MCI BallSouth GTEFL : Sprint
(Feadar)
4200 $95.21 $73.67 $61.69
3600 $81.61 $63.40 $50.61
3000 ' $68.01 $53.12 $43.65
2400 $54.41 $42.84 $31.51
2100 $47.91 $37.86 $27.68
1800 542.35 $32.72 $23.80
1200 §28.19 $22.40 $14.21
300 $29.45 $17.79 $12.39
600 $14.68 $12.16 $8.95
400 59.78 $7.31 $8.51 -
300 $7.34 $5.77 $7.10
200 $4.25 $4.89 $4.20 $5.47
100 $2.50 $2.45 $2.58 $4.03
50 $1.22 $1.81 $3.51
25 $0.61 $1.33 $3.23
18 $0.61 $1.33 $2.83
12 $0.61 $1.33 52.54
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24-Gagga Buried

Table V-H(5):
Copper Cable Total Cost Comparison

Siza ATCT/MCI BellsScuth GTEFL Sprint
{Distribution)

4200 $83.16 $84.986 $53.39
3600 871.28 $73.10 $43.21
3000 $59.40 $61.23 $37.45
2400 $47.52 $49.37 $26.18
2100 $41.38 $43.61 $23.18
1800 $35.64 $35.16 $12.83
1200 $23.73 $21.54 $11.46
- 900 $17.86 $16.48 $10.24
600 $12.02 $11.25 $7.55
400 $8.30 87.59 $6.30
300 $6.66 $5.95 $5.27
200 $4.25 $4.35 $4.33 $4.51
100 $2.50 52,31 $2.66 $3.07
50 $1.83 $1.30 $1.85 $2.55
25 $1.19 $0.78 $1.35 $2.27
18 NA $0.78 $1.35 $1.98
12 $0.76 $0.78 $1.35 $1.73
6 $0.63 NA NA NA
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Table V-H(6):
24 Gauge Aerial Copper Cable Total Cost Comparison

Size AT&T/MCI BallScuth GTEFL Sprint
(Feader)
4200 $123.95 $70.39 $45.14
3600 $106.24 $60.59 $36.81
3000 $88.53 $50.78 $32.03
2400 $70.83 $40.98 $22.82
2100 $61.97 $38.19 $20.47
1800 $53.12 $31.01 $17.68
1200 $34.78 $20.43 $10.89
900 $26.67 $15.73 $9.79
600 $18.23 $10.89 $7.63
400 $12.38 $7.04 $5.78
300 $9.51 $5.98 $4.80
200 $4.25 $7.37 $4.32 $4.23
100 $2.50 $4.05 $2.65 $2.97
50 $2.53 $1.84 $2.51
25 51.63 $1.37 $2.28
18 $1.63 $1.37 $1.90
12 $1.63 $1.37 $1.64
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Table V-H(7):
26 Gauge Underground Copper Cable Total Cost Comparison

Size ATET/MCI BellSouth GTEFL Sprint
{(Feeder)
4200 $29.00 $78.40 $58.93 $61.69
3600 $26.00 $67.68 $50.73 $50.61
3000 $23.00 $57.08 $42.53 $43.65
2400 $20.00 $46.20 $34.32 $26.53
2100 NA $40.79 $30.34 1s23.32
1800 $16.00 $35.32 $24.54 $20.05
1200 $12.00 $24.61 $17.28 $11.71
900 $10.00 $18.92 $12.82 $10.51
600 $7.75 §12.67 $9.01 $7.70
400 $6.00 $8, 44 $5.78 $7.69
300 | $6.33 $4.65 $6.48
200 $4.22 ) $3.40 $5.06
100 $2.11 $2.16 $3.82
50 $1.06 $1.58 $3.40
25 $0.53 $1.22 $3.18
18 $0.53 ' $1.22 $2.78
12 $0.53 $1.22 $2.51
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26 Gauge Buried

Table V-H(8) :
Copper Cable Total Cost Comparison

Siza ATST/MCI BallSouth GTEFL Sprint
(Distribution)
4200 NA 569.17 $56.18 $53.39
3600 NA $59.29 $48.37 $43.21
3000 NA $49.41. 540.56 537.45
2400 $20.00 $39.53 $32.75 $20.86
2100 NA £35.10 528.95 $18.53
1800 $16.00 $30.80 $23.41 $15.83
1200 $12.00 $22.88 $15.80 $B8.80
800 $10.00 515.31 $12.14 58.24
600 $57.75 511.87 £8.51 $6.21
400 56.00 57.53 55.97 55.42
300 $5.68 $4.77 54.61
200 $4.09 53.49 $4.07
100 $2.24 52.21 $2.85
50 $1.38 $1.60 $2.44
25 $0.85 $1.23 $2.22
118 $0.95 $1.23 $1.94
12 $0.95 $1.23 $1.70
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Table V-H(9):
26-Gauge Aerial Copper Cable Total Cost Comparison

Size AT&T/MCI BellSouth GTEFL Sprint
{Faedar)
4200 $29.00 $37.63 $56.01 $45.14
3600 $26.00 583.68 $48.23 $36.81
3000 $23.00 1569.74 $40.45 $32.03
2400 $20.00 $53.08 $32.67 $18.54
2100 NA $46.44 $30.44 $16.72
1800 $16.00 ' $42.77 $24.77 $14.47
1200 $12.00 $28.90 516.28 $8.75
300 $10.00 $22.25 $12.45 $8.18
600 $7.75 $15.93 $8.64 §6.55
400 . | ss.00 $10.90 $5.91 $5.07
300 - | $8.58 $4.83 $4.27
200 $6.13 $3.47 $3.87
100 $3.55 $2.23 $2.79
50 $2.32 - 1s1.62 $2.42
25 51.68 $1.27 $2.23
18 $1.68 $1.27 $1.86
12 _ $1.68 $1.27 $1.62

Tables V-H(10) through V-H{18) provide a side-by-side
comparison of AT&T/MCI’s, BellSouth’s, and Sprint-Florida’s
material c¢osts and material as a percent of total cost. GTE
Florida’s material and labor costs are confidential.
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Table V-H(10):
Underground Fiber Cable Material Cosat ComParison

AT&T/MCI (Feedar) BellSouth Sprint
Size Material Mataerial Material Matarial Material Material
Cost as % of Cost as % of Cost as % of
Total Total ' Total
288 NA NA $8.51 53.8% $7.01 46.7%
216 $11.10 84.7% NA NA NA NA
144 $7.50 78.9% "$4.30 53.8% $3.78 40.2%
96 $5.10 71.8% $2.97 53.8% $2.63 35.0%
72 £3.90 66.1% $2.30 53.7% $1.95 29.8%
60 $3.30 62.3% $2.00 56.2% $l.66 27.3%
48 $2.70 57.4% $1.60 53.9% $1.35% 25.2%
36 $2.10 51.2% $1.12 53.8% $1.02 20.8%
24 $1.50 42.9% $0.89 53.9% $0.83 18.1%
18 $1.20 37.5% $0.89 71.8% $0.75 16.9%
12 | s0.90 31.0% $0.59 53.6% $0.63 14.9%
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Table V-H(1l1l):
Buzied Fiber Cable Material Cost Comparison
ATET/MCI BellSéuth Sprint
Size Mataerial Material Material Matarial Mataexial Material
Cost as % of Cosat as % of Cost as % of
Total Total Total
288 $8.51 44.6% $7.01 49.2%
216 NA NA NA NA
144 .$4.30 44.7% $3.78 45.7%
96 $2.97 §4.7% $2.63 42.2%
72 $2.30 44.7% NA NA
60 $2.00 46.6% $1.66 35.8%
48 $1.60 44.7% $1.39 34.2%
36 $l.12 44.6% $l1.02 29.8%
24 $0.89 44.7% $0.83 27.1%
18 $0.89 59.3% $0.75 25.9%
12 $0.59 44.7% $0.63 23.5%
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Table V-H(12):
Aerial Fiber Cable Material Cost Comparison
ATS&T/MCI (Feadar) BellSouth Sprint .
Size Mataerial Matarial Matarial Material Material | Material
Cost as % of Coest ags % of Cost as % of
Total Total Total
288 NA NA $8.51 43.2% $7.68 55.3%
216 $11.10 84.7% N& NA NA NA
144 $7.50 78.9% $4.30 43.2% $3.78 48.3%
06 $5.10 71.8% §2.97 43.2% 52.57 43.1%
72 $3.90 66.1% $2.30 . 43.2% $2.12 39.8%
60 $3.30 62.3% $2.00 45.0% £l.66 35.5%
48 $2.70 57.4% $1.60 §3.1%2 $1.39 33.5%
36 $2.10 51.2% $1.12 43.2% $1.12 30.3%
24 $1.50 42.9% $0.89 43.2% $0.79 24.5%
18 | %1.20 37.5% $0.89 57.4% $0.67 22.1%
12 50.90 31.0% $0.59 43.1% $0.54 19.1%

Table V-H(13):

24-Gauge Undexground Copper Cable Mataerial Cost Comparison

ATET/MCI (Feadear) BallSouth Sprint
Size Material Matarial Material Matarial Material Matarial
Cost az ¥ of Cost as % of Cost as % of
Total Total Total
4200 $20.37 21.4% $33.99 55.1% ‘
3600 $17.46 21.4% $27.28 53.9%
3000 $14.55 21.4% $23.59 54.0%
2400 $11.64 21.4% $16.14 51.2%
2100 $10.25 21.4% $14.01 50.6%
1800 $9.06 21.4% $11.87 492.9%
1200 $6.03 21.4% $6.27 44.1%
300 $6.30 21.4% $5.63 45.4%

-151-




ORDER NO. PSC-99-0068-FCOF-TP
DOCKET NO. 980696-TP
PAGE 150
AT&ET/MCI {Faader) BallSouth Sprint
Size Material Matarial Matarial Material Material Material
Cost as % of Cost as % of Cost as % of
Total Total Total
600 $3.14 21.4% $3.79 42.3%
400 $2.08 21.4% $2.55 30.0%
300 $1.57 21.4% $2.09 29.4%
200 $1.70 40.0% $1.03 21.5% $1.50 27.4%
100 $1.00 40.0% $0.52 21.2% $0.69 17.1%
50 $0.26 21.3% $0.40 11.4%
25 $0.13 21.3% 50.23 7.1%
18 $0.13 21.3% $0.26 9.2%
12 §0.13 21.3% $0.17 6.7%
[ NA NA KA NA
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Table V-H(14):
24-Gauge Buried Copper Cable Material Cost Comparison

AT&T/MCE BellSouth Sprint
{Distribution)
Size Material Material Material Matarial Mataerial Material
Cost as % of Cost as % of Cost as % of
Total Total Total

4200 $22.35 26.9% $33.99 63.7%
3600 519.1¢6 26.9% $27.28 63.1%.
3000 $15.97 26.%% $23.59 63.0%
2400 $12.77 26.9% $16.14 61.7%
2100 $11.18 26.9% $14.01 60.4%
1800 $9.58 26.9% $11.87 59.9%
1200 56.38 26,9% $6.27 54.7%
900 $4.80 26.9% $5.63 55.0%
€00 53.23 26.9% 83.79 50.2%
400 $2.23 26.9% $2.55 40.5%
300 $1.79 26.9% $2.08% 39.7%
200 $1.70 40.0% $1.17 26.9% 51.50 33.3%
100 $1.00 40.0% 30.862 26.9% $0.69 22.5%
50 $0.65 40.0% 50.35 26.9% $0.40 15.7%
25 50.48 40.0% $0.21 26.9% $0.23 10.1%
18 NA NA 50.21 26.9% $0.26 13.1%
12 $50.30 40.0% §0.21 26.9% $0.17 95.8%

6 $0.25 40.0% N& N&A NA NA
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Table V-H(15):
24-Gauge Aerial Copper Cable Material Cost Comparison

ATET/MCI (Feaedar) BaellSouth Sprint
Size Matarial Mataerial Material Material Matarial Material
Cost as ¥ of Cost as % of Cost as % of
Total Total Total
4200 522.03 17.8% $33.99 75, 3%
3600 $18.88 17.8% $27.28 T4.1%
3000 £15.73 17.8% $23.59 73.6%
2400 $12.59 17.8% $16.14 70.7%.
2100 $11.01 17.8% 514.01 €8.4%
1800 $9.44 17.8% $11.87 67.1%
1200 56.18 17.8% $6.27 57.6%
500 $4.74 17.8%. $5.63 57.5%
600 - 53.24 17.8% $3.79 49.7%
400 51.70 40.0% 52.20 17.8% $2.55 44.1%
300 £1.00 40.0% £1.69 17.8% £2.08 43.5%
200 $1.31 17.8% £1.50 35.5%
100 $0.72 17.8% $0.69 23.2%
50 $0.45 17.8% $0.40 15.9%
25 $0.29 17.8% $0.23 10.1%
18 $0.29 17.8% $0.26 13.7%
1z $0.29 17.8% $0.17 10.4%
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Table V-H(l1l6):
26-Gauge Underground Copper Cable Material Cost Comparison

AT&T/MCI (Faeder) BallSouth Sprint
Sizae Matarial Matarial Material Mataerial Matarial Material
Cost as % of Cost as ¥ of Cost as % of
Total Total Total

4200 $11.860 40.0% $14.05 17.9% $33.99 55.1%
3600 $10.40 40.0% $12.13 17.9% $27.28 53.9%
3000 $9.20 40.0% $10.23 17.9% $23.59 54.0%
2400 $8.00 40.0% $8.28 17.9% $12.52 47.2%
2100 NA NA £7.31 17.9% $10.84 46.5%
1800 $6.40 40.0% $6.33 17.9% $9.15 45.6%
1200 $4.80 40.0% $4.41 17.9% $4.46 38.1%
%00 $4.00 40.0% $3.39 17.9% $4.27 40.6%
€00 $3.10  40.0% $2.27 17.9% $2.88 37.4%
400 $2.40 40.0% $1.51 17.9% $1.95 25.4%
300 $1.14 18.0% $1.64 25.3%
200 $0.76 18.0% $1.20 23.7%
100 $0.38 18.0% $0.54 14.1%
50 $0.19 17.9% $0.32 9.4%

25 50.09 17.0% 3$0.19 6.0%

18 50.09 17.0% $0.23 8.3%

12 $0.09 17.0% $0.15 6.0%
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Table V-H(17):
26-Gauge Buriad Cagper Cabla Matarial Cost Com@arison

ATET/MCI Bellsouth Sprint
{Distribution)
Sizea Material Material Matarial Material Material Material
Cost as % of Cost as % of Cost as % of
Total Total Total

4200 NA& NA $16.08 23.2% $33.99 63.7%
3800 NA NA $13.79 23.3% $27.28 63.1%.
3000 NA NA $11.49 23.3% $23.59 63.0%
2400 $8.00 40.0% $9.19 23.2% $12.52 60.0%
2100 NA NA $8.16 23.2% $10.84 58.5%
1800 $6.40 40.0% §7.16 23.2% $9.15 57.8%
1200 $4.80 40.0% $5.32 23.3% $4.46 50.7%
900 $4.00 40.0% $3.56 23.3% $4.27 51.8%
600 $3.10 40.0% $2.76 23.3% $2.88 46.4%
400 1s2.40 40.0% $1.75 23.2% $1.85 36.0%
300 $1.32 23.2% $1.64 35.6%
200 30.85 23.2% $1.20 29.5%
160 $0.52 23.2% $0.54 18.9%
20 $0.32 23.2% $0.32 13.1%
25 $0.22 23.2% $0.19 8.6%

18 $0.22 23.2% $0.23 11.8%
12 $0.22 23.2% $0.15 8.8%
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Table V-H(1l8):
26-Gauge Aerial Copper Cable Material Cost Comparison

AT&T/MCI (Faader) BellScuth Sprint
Size Material | Material Material Material Mataerial Material
Cost as % of Cost as % of Cost as % of
Total Total Total

4200 §11.60 40.0% £15.14 15.5% $33.99 75.3%
3600 $10.40 40.0% $12.97 15.5% $27.28 _ 74.1%
3000 $9.20 40.0% $10.81 15.5% $23.59 73.6%
2400 $8.00 40.0% $8.23 15.5% $12.52 67.5%
2100 NA NA $7.20 15.5% $10.84 64.8%
1800 $6.4C 40.0% $6.63 15.5% $9.15 63.2%
1200 $4.80 40,0% $4.48 15.5% $4.46 51.0%
900 $4.00 40.0% $3.45 15.5% $4.27 | 52.2%
600 . $3.10 40.0% $2.47 15.5% $2.88 44.0%
400 $2.40 40.0% $1.69 15.5% §1.85 38.5%
300 $1.33 15.5% $1.64 38.4%
200 $0.95 15.5% $1.20 31.0%
100 ) $0.55 15.5% $0.54 19.4%
S0 $0.36 15.5% $0.32 13.2%
25 $0.26 15.5% $0.19 8.5%

18 $0.26 15.5% $0.23 12.4%
12 $0.26 15.5% $0.15 8.3%

Careful review of these inputs and related information

illustrates that each LEC calculated its cable costs differently.
For example, BellSouth indexed its material costs for inflation,
while Sprint did not. Unlike BellSouth, Sprint apparently does not
include a factor that reflects any expensed material. GTE Florida
includes both material and labor in its cable costs. ALl three
LECs, however, state that the material prices are based on actual
material prices paid. Since GTEFL filed for confidential treatment
of the piece parts to its cable inputs, and Sprint did not provide
the actual factors it uses, it is not possible to exhaustively
compare on an “‘apples to apples” basis any cable cost component
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other than actual material prices. We note that after review of
actual material prices, material prices, in general, do not vary
very much among the LECs and HAI’s inputs.

It is not possible to determine whether each LEC calculated
cable costs in the same manner, or even included the same cost
components. It is possible that one LEC might have captured a
particular cost in cable cost, where another LEC captured it
somewhere else. Therefore, it has been difficult for us to compare
final cable costs and ensure that the cable costs include the same
components.

ATET/MCI’s criticisms of the LECs’ cable costs are, for the
most part, confined to copper cable. MCI witness Wells found that
HAI's fiber costs “are shown tc be very reasonable.” This is
apparently because HAI’s cost is either within the LECs’ range or
above it.

For copper cable, witness Wells’ primary criticism for all
LECs appears to be that, -although there is no 24 gauge copper cable
"manufactured in sizes larger than 2400 pairs,” the LECs have input
values for the sizes above 2400. In response, BellSouth witness
Caldwell agreed that the 4200 pair is no longer manufactured,
although she stated that the 3600 pair “can be specially ordered.”
Since BCPM 3.1 includes these sizes, BellSouth “extrapolated” the
costs. GTEFL witness Tucek states that GTEFL alsco “extrapolate(d]
the inputs.” For its extrapolation, GTEFL assumed that it received
“the same economies of scale of scope in purchasing cables of this
size that we get with the smaller size cable.” Sprint witness
Dickerson, on the other hand, “fully understands that there are not
24-gauge cable manufactured for the sizes and, therefore, it has
satisfied the model input by inputting its 26-gauge material
costs.” Although it is unclear why BCPM 3.1 would include cable
sizes that no longer exist, we believe an LEC could reasonably
develop numbers either through extrapolation or through the use of
another size copper cable.

Criticisms of BellSouth’s copper cable inputs include: 1)
BellScuth’s not modeling distribution cable below 25 pair, 2)
BellSouth’s feeder cable costs improperly including terminals, and
3)BellSouth’s 26 gauge cables incorrectly priced higher than 24
gauge cables. In addition, witness Wells criticized BellSouth’s
use of material loading factors.
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BellSouth does not use 18 or 12 pair-cable in its distribution
network because “it’s easier to inventory, maintain and just place
the 25.” Therefore, BellSouth models the same price for 25, 18,
and 12 pair 24 gauge and 26 gauge copper cable. GTEFL also models
the same price for 25, 18, and 12-pair 24 gauge and 26 gauge coOpper
cable; it apparently does not purchase 18 pair and 1l2-pair cable.
Sprint, however, does model different prices for 25, 18, and 12
pair cable, although it is not clear whether these are extrapclated
prices. BellSouth may not find it efficient to use 18 and 1l2-pair
cable, but another efficient LEC might. Therefore, since this
proceeding is to develop the cost of an efficient provider, not
simply of the incumbent, we agree with witness Wells that there
should be discrete prices for 18 and 12-pair cable.

The reason that BellSouth includes terminals in its feeder
cable costs, is that BellSouth includes terminals of 100 pair or
less in its material loading category, exempt material. Exempt
material is material exempt from tracking:; thus, it is expensed
rather than capitalized. Exempt material is determined through the
use of a loading factor, a percentage of investment. We agree with
AT&T/MCI’'s criticism that this creates an ancmaly in a cost
proceeding such as this one, although we have no solution as to how
BellSouth might correct this ancmaly.

Another criticism of BellSouth’s use of loading factors is
that they are linear -- that is, no adjustment is made for size.
The factor is the same whether it is applied to the smallest
increment or to the largest size o¢f material. We find that
BellSouth’s use of linear loading factors, while easy for BellSouth
to apply, can generate results that seem to beg questions. For
example, for 26 gauge buried copper cable, actual material cost as
a percentage of total cost stays constant at about 23 percent no
matter whether the cable is 12 pair or 4200 pair. This means that
the total cost of this cable is always about 4.3 times the actual
material cost; thus, no economies of scale for exempt material,

engineering, or BellSouth labor, ever occur. It seems very
unlikely that there are no economies generated as cable sizes grow
larger. Sprint apparently agrees, since for the same cable the

total cost ranges from 11 times the material cost for 12 pair cable
to approximately 1.6 times the cost for 4200 pair cable.

In determining cable costs, BellSouth alone has used a TPI to
adjust its cable prices before it applies the loadings. BellSouth
uses TPIs because it assumes costs will be computed for the average
midpoint of a 1998-2000 planning period. BellSouth is careful to
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note that in some cases use of the TPI results in deflation, not
inflation. While use of a planning pericd may be necessary in a
proceeding that involves a specified time period, e.g., a contract,
use of a price index and planning period does not appear to be
necessary for a proxy cost model. The proxy medel constructs a
network at a certain point in time based on the input values of
that date, not over a three-year planning period. Sprint did not
make “any speculative future adjustments. . . .” We believe that
the use of TPIs in conjunction with a three-year planning period
unnecessarily complicates an already complex process.

Witness Wells criticized Sprint, asserting that Sprint’s
underground cable costs are improperly higher than its aerial and
buried costs. Sprint’s witness Dickerson responded to this
criticism by stating undergrcund cable has higher labor placement
costs because of the need to “pump out manholes,” and “monitor
centinuously for the presence of gas.” He alsc asserted that “this
iz a red ‘herring issue anyway 1in that there’s very -little
underground cable assumed in Sprint-Florida’s plant nmix.” We
believe Sprint’s explanation is plausible.

The primary criticism leveled at the HAI cable cost inputs is
that they are not based on actual experience. In their defense,
the HAI sponsors provided a confidential copy of the Fassett
papers. Dean Fassett, a member o¢f the HAI engineering team,
solicited validation data from various, confidential firms that
supply telephone material. We have reviewed this document. It is
unknown how many, if any, of the price gquotes supplied come from
contractors that work with LECs in Florida. The papers are not
organized in a fashion that would even permit us to review a
summary of data supplied. Porticons of the Fassett papers were
virtually illegible due to handwriting and the fact that the filed
copy was obviously several copies away from original papers. We do
not believe that the Fassett papers provide sufficient
substantiation for any cable prices. '

We believe that where possible and practical, Florida-specific
data should be utilized, keeping in mind that the costs should be
those of an efficient provider. Different efficient providers,
however, are likely to see different costs. Sprint witness
Dickerson attributes much of differing costs to providers’ “ability
to negotiate a price with a vendor, which is largely a function of
volume purchases. . . .” In addition, witness Dickerson believes
that some of the differential may be caused by equipment sizes:
“For example, a large RBOC may use a larger type of equipment than
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Sprint might use in a more rural area, and so, therefore, they
might get a better price on a particular unit that services a large
volume of capacity.”

The question remains as to whether cable cost should be LEC-
specific. Cable costs are divided into two components, essentially
material and labor. We agree with witness Dickerson that different
companies may purchase the same material for different prices, for
the most part, based on market power. Would an efficient provider
be able to purchase cable for the same price as BellSouth, Sprint,
or GTEFL? The answer will depend on who the provider is. A very
large provider might negotiate a better deal; a smaller provider
may negotiate a worse deal. This proceeding is tc determine the
costs of an efficient provider, that is, a generic provider. If
BellScuth were to build plant in Sprint’s territory would it pay
Sprint’s prices for material? Would it pay the material prices it
pays in its historic territory? We believe the answer to be
“maybe” for material. But what about 1labor? It is likely that
some labor rates in Miami differ from those, for example, in
Destin. But for the installation of cable? We believe it might,
but maybe not for a generic efficient provider who builds plant in
Miami and Destin. - -

Upon consideration, we find that a Florida-specific, statewide
cost is a reasonable assumption for what an efficient provider is
likely to pay. We find that BellScouth’s use of linear loading
factors preduces inherently unreasonable results. We also believe
that BellSouth’s use of TPIs is inappropriate in this proceeding.
Sprint-Flcrida’s lcocading factors, although their precise
composition is unclear, appear to produce more reasonable results
than BellSouth’s factors. Furthermore, Sprint’s results apparently
de not include terminals within cable costs, nor do they include
the application of TPIs as BellSouth’s inputs do. Due to GTEFL's
claim of confidentiality, we are not permitted to publicly analyze
their results. Upon consideration, we believe that for fiber and
copper cable, Sprint’s BCPM 3.1 inputs adequately represent the
costs an efficient provider is likely to pay. Therefore, we find
that for fiber and copper cable, Sprint’s BCPM 3.1 inputs be
utilized as a surrogate for an efficient provider.
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J. Drops

The drop is the cable that extends from the customer’s
premises to the terminal. The terminal is where the drop wires are
connected tc the distribution cable. The HAI and the BCPM each
model drops differently (especially with regard to drop length).
Therefore, a strict comparison of the two is not possible.

The HAI model assumes the feollowing in determining its drop
investment. Drop lengths are predetermined and range from 50-150
feet. The time necessary to place an aerial drop is 10 minutes per
drop and 10 minutes for each 50 ft. of drop strung. As with the
network interface device, the labor estimate assumes a crew
installing aerial drop wires throughout a neighborhcocod in
coordination with the installation of NIDs, terminals, and
distribution cables. For buried drop placement HAI alsoc assumes
the labor estimate based on a crew installing buried drop wires
throughout a neighborhood. The HAI buried drop sharing fraction is
.50 for all density zones. The percentage of aerial drops equals
the percentage of aerial distribution cable.

The BCPM determines the appropriate drop length through
internal calculations. BellSouth used BellSouth-specific costs for
the material, travel, and installation labor associated with the
drop. For its drop inputs, GTEFL developed company-specific values
for material and labor based on the prices GTEFL currently pays in
Florida. According to witness Dickerscn, Sprint drop c¢able costs
were developed based on Sprint’s actual current vendor material
prices and specific estimates for installation.

Drop lLength

While the intent of this section is to establish the
appropriate aerial and buried drop cable costs, we believe it is
necessary to briefly discuss drop lengths. The drop length
received much attention in this proceeding.

In the HAI model, drop lengths are predetermined and range
from 50-150 feet depending on density. It is assumed that drops
run from the front of the property line. Therefore, housing and
building set-backs determine drop length. The medel assumes that
lot sizes are twice as deep as they are wide. The model further
assumes that houses and building are usually placed towards the
front of lots.
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In the BCPM, the road reduced distribution area is created and
is used as a modeling tool to estimate drop cable. The BCPM
assumes the drop extends from the branch cable to the middle of the
customer’s lot and is capped at 500 feet.

We found little support for use of predetermined drop lengths.
According to the HIP, house and building set-backs determine the
drop length. It is assumed that these set-backs range from as
short as 20 feet in certain urban cases to longer distances in more
rural settings. We are unable to locate any documentation that
supports the 20 feet assumption. Furthermore, we note that the
last nationwide study of actual loops produced results indicating
that the average drop length is 73 feet. In the five density
zones that range from 650 lines per square mile, to 10,000+ lines
per sqguare mile, HAI assumes a drop length of 50 feet. This means
that in these five density zones (650-10,000+) HAI's drops may be
too short.

According to GTEFL’s witness Tardiff, the HAI’s predetermined
drop lengths are “an ill-conceived approach.” He believes the
drops would not reach the customers they are intended to serve.
This is echoed by GTEFL’s witness Murphy, who believes one of HAI’s

engineering flaws is that its drop lengths are understated. As
discussed earlier in this Order, we believe the BCPM modeling
assumptions (with  the specified modifications) are most
appropriate.

Drop Cable Costs

Some of the components which make up the per foot drop costs
include material, installation, lakor, sharing and structure
factors. Table V-J(1l) provides the propocsed total cost per foot
for buried drops, and Table V-J(2) provides the proposed total
costs for aerial drops for each party by density zone.
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Tabla V-J{l1):
Drop Cost-Buried Per foot
DENSITY ATST/MCI BallSouth GTEFL SPRINT BCPM
Zona Dafault
0-2550 5.74 $.70 3.62 .74 17
2550~-5000 .89 .70 .62 .74 .77
5000=-10000 1l.64 .70 .62 .74 .77
10,000+ 5.14 .70 .62 .74 17
Tablae V-J(2):
Drop Cost-Aerial Per foot
DENSITY AT&T/MCI BallSouth GTEFL* SPRINT BCPM
Zone Dafault
0-100 $.286 5.26 5.62 .74 .77
100-650 .28 .26 .62 .74 .77
650-10, 000+ .33 .28 .62 .74 .17

*GTEFL'Ss buried and aerial drop input values are the same.

drop costs.

For the buried drop the parties’

GTEFL is modeling 100% buried

total costs are fairly

comparable, with the exception ¢f HAI’s cost in the 5000+ density
zones. In the 5000+ density zone HAI increases its placement costs
significantly, with a placement cost of $1.50 per foot in the 5000-
10,000 zone, and $5.00 per foot in the 10,000+ zone. We agree
conceptually . that buried drop placement costs would tend to
increase in densely populated areas; however, at some point buried
placement would be abandoned due to the costs of burying drops in
urban areas. According to the HIP, the opinion of OSP experts was
used by HAI to arrive at its per foot values.

BellScuth’s placement costs for buried drop are $.58 per foot
for all density zones, and its drop materials do not wvary by
density zone. Travel time was averaged, and placement time was the
same in rural and urban areas. Witness Caldwell argues that the
difference in travel time would not be significant enocugh to cause
a difference in the per foot costs. The specific placement costs
used by GTEFL are proprietary; however, they are much closer to
BellSouth’s reported ccsts than those from the HAI OSP experts. In
addition, while we do not have specific placement cost data for
Sprint, it likely would be closer to that of BellSouth. Upon
review, we believe a simple average of the LEC’s total cost
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estimates is reascnable. Accordingly, we adopt a total cost of
$.69 per foot for buried drops. This value is reasonable based on
the information available, and it falls within the range of costs
provided.

With regard to aerial drops, there are much greater
discrepancies among the parties. GTEFL did not model aerial drops
and did not provide costs. GTEFL witness ‘Tucek, however, admitted
that not all of GTEFL’s drops are buried. There appears to be a
large discrepancy in material costs for the aerial drep.
BellSouth’s material cost per fopt is $.07, Sprint’s is $.32, and
HAI’s is $.10. While BellScuth’s placement costs are reported at
$.19 per foot, and Sprint’s at $.42, the HAI’s range from $.16-5.23
per foot (depending on density). We were unable to determine why
Sprint’s materials costs for aerial drops are more than four times
that of BellSouth. Sprint’s material cost comes from the material
lot database. While we agree that a large firm such as BellScuth
likely has significant buying power, we must determine the costs an
efficient provider serving the market would pay for this item. It
is certainly not known if these providers will be large or small.

We believe that BellSouth’s material cost may be too low
because of its greater buying power, while Sprint’s cost appears to
be too high. Therefore, we adopt HAI’s material ccsts of $.10 per
foot for aerial drops. With regard to placement costs, we find
BellSouth’s input to be an appropriate surrogate. BellSouth’'s
placement costs also approximate the midpoint of the placement
costs estimated by HAI. Therefore, we adopt a total cost for
aerial drops is $.29 per foot.

K. Network Interface Device

The network interface device (NID) is the device at the
customer’s premises {(both commercial and residential) within which
the drop wire terminates.

According to the HIP, the residence NID is assumed to have the
capacity for 2 lines, and the business NID is assumed to have the
capacity for 6 lines. The NID investment is calculated as the cost
of the NID case plus the product of the protection block per line
and the number of lines terminated.

For the residential NID, HAI uses a loaded labor rate of $35

per hour which excludes exempt material loadings that normally
include the material cost of the NID and drops. The labor estimate
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assumes a crew installing NIDs throughout a neighborhood in
coordination with the installation of drops, terminals, and
distribution cables. A work time of 25 minutes was used, based on
the opinion of outside plant subject matter experts. The same
labor and work time assumptions were made for the business NID.

BellSouth used BellSouth-specific costs for the material,
travel, and installation labor asscociated with the NID. A regional
labor rate of $43.45 was used with a travel time of .1834 hours and
an installation time of .7500 hours. The same NID, protector, and
interface are used to serve residence and business customers;
therefore, there is no difference in the costs.

According to witness Tucek, GTEFL developed a company-specific
value for the NID. The material and labor inputs are based on what
GTEFL currently pays for these inputs in Florida. The labor costs
are based on single source provider unit price contracts with
contract labor service providers. Travel time is not a separate
payable rate and, if required, is presumed to be included by the
contract firm. This input was presented by GTEFL on a combined
materials and labor basis, in order to preserve the confidentiality
of its data.

Cost inputs for the NID were developed based on Sprint’s
actual current vendor material prices and specific estimates for
installation. :

The BCPM default makes several assumptions with regard to
NIDs. Different NIDs are used for business and residence
locations. One housing unit is included for each living unit or
business location, in addition to one protector and one interface
per drop pair terminated.

As with many of the inputs, it appears that each party
calculated its NID costs differently and did not necessarily
include the same components. We have reviewed the material costs
for the “NID” from each LEC and AT&T/MCI, but it is unclear what
components are included in those materials’ costs. Also, the
capacity of the NIDs modeled by Sprint and GTEFL is not known. For
example, BellSouth provides a material cost for the NID housing,
the interface and the protector; the other LECs did not provide
this detail. GTEFL and Sprint provided a material cost for the
“NID” not separated into any piece parts. Finally, AT&T/MCI
provided a cost for the residential and business NID case and the
protector. We assume but are unsure that the NID case includes the
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interface. Table V-K(l) provides a summary of the nonproprietary
information provided.

TABLE V~K({l):
Residance/Business Costs for Installed NID
(all density zones)

BCPM Dafault BellSouth GTEFL SPRINT ATET/MCI
Ras. Bus. Ras. | Bus. Res. Bus. Res. Bus. Ras. Bus.

NID $30.73 | $30.73 | $32.06 [-$32.06 [ $29.49 | $29.49 | $58.95 | $99.85 | $25.00 | $40.00

Protactor $11.51 | $11.51 $4.00 '] $4.00

Interface $13.04 | $13.04

TOTAL $30.73 | 530.73 | s56.61 | 856.61 | $29.49 | $29.49 | $58.595 | $95.85 | $29.00 | $44.00

Upon review of the record in this proceeding, we are unable to

find any compelling evidence which supports calculating NID costs
in any specific manner. The material costs provided by AT&T/MCI are
at the low end of the spectrum, while Sprint’s material costs are
the highest. (As noted above, each LEC claims to use company-
specific c¢osts.) There is a much greater discrepancy in material
cost between parties for the business NID. Like BellSouth, GTEFL
modeled the same total costs for the business and residential NID.
When GTEFL’s witness Tucek was guestioned on this matter, he stated
he did nct know why the costs were the same and had no information
that would lead him to believe they should be different. According
to BellSouth, it uses the same NID, protector and interface for
residence and businesses; therefore, there is nc difference in
cost.

Based on this limited information, we must ask several
questions. To begin with, should NID costs for purposes ©f a cost
proxy model be LEC-specific? Like many of the inputs, the NID's
costs are basically made up of materials and labor. While we are
aware that different companies pay different prices for materials
and labor, we must determine what an efficient provider would pay.
Therefore, we find that NID costs shall not be company-specific.

Second, should the cost of the business NID and residential
NID be different? Accerding to the HIP, HAI models a residential
NID that is assumed to have the capacity for 2 1lines, and a
business NID that is assumed to have the capacity for 6 lines.
According to the BCPM model documentation, different NIDs are used
for business and residence locations; however, the BCPM default is
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the same for both. Both Sprint and AT&T/MCI provided separate
material costs for the residential and business NID; however, it is
not clear what capacity NIDs Sprint is modeling. We note that the
material cost for Sprint’s business NID is almost three times as
high as its residential NID. We believe there should be different
costs for the business and residence NID. BAccordingly, we shall
require a 2-line residence NID and a 6-line business NID. (The NID
capacity should not be confused with our determination on the
appropriate lines per househcld made in Section V.F in this Order.
The lines ordered in that section are for distribution planning
purposes.) Although BellSouth uses the same size NID (six pair), -
protector, and interface for both business and residence, we do not
know if an efficient provider entering BellSouth’s territory would
de the same.

As noted above, the parties’ materials cost estimates vary
considerably, and where provided, specific placement costs also
vary widely. Furthermore, in some cases it is not known what, if
any, loadings were applied, what piece parts are included, or what
is the capacity of the NIDs being modeled. We do know that
BellScouth and AT&T/MCI both model a six-line business NID. Upon
review, we find that a simple average of BellSouth’s and AT&T/MCI’s
business NID costs is appropriate. The total cost for a business
NID shall be $50.00. With regard to the two-line residential NID,
the total cost shall be $30.00. This input was derived based upcn
the relationship between the cost of the business and residential
NID provided by both AT&T/MCI and Sprint, where the cost of the
residential NID is approximately 60% of the cost of the business
NID.

L. Outside Plant Mix

Outside plant mix describes the mix of aerial, buried, and
underground cable by normal, scoft rock, and hard rock terrain by
density zone. Outside plant mix is defined for three types of
cutside plant: distribution (copper); copper feeder:; fiber feeder;
and fiber (intercffice) transport.

AT&T/MCI’s proposed inputs are the default values found in HAI
5.0a. Referencing Bellcore’s BOC Notes on the LEC Networks - 1994,
HAI 5.0a states poles are the most common structure for

distribution. It also states that HAI 5.0a’s default wvalues
“reflect an increasing trend toward use of buried cable in new
subdivisions.” Three reasons contribute to this trend. First,

prior to 1980, buried cable was “relatively expensive and
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unreliable” because “cables filled with water blocking compounds
had not been perfected.” Second, “reliable” splice closures for
buried cable “were not the norm.” And, last, “the public now
clearly desires more out-of-sight plant for both aesthetic and
safety-related reasons.” Underground cable, according to HAI 5.0a,
is “primarily used for feeder and interoffice transport cables, not
for distribution cable.” For copper and fiber feeder cable, the
same reasoning applies.

BellSouth witness Caldwell supports the BCPM 3.1's default
inputs as BellSouth’s recommended inputs for outside plant:

BellSouth analyzed the BCPM 3.1 default wvalues
at the wire center level. The distribution
between aerial, buried, and undergrocund
placement was found to be reasonable. Thus,
the BCPM 3.1 defaults were used.

When asked whether BellScuth knew its plant mix, witness
Caldwell replied that BellSouth, through its loop sampling -for
unbundled network elements study, knew the plant mix only at the
statewide level. BellSouth defends its use of the defaults:

While BellSouth acknowledges that plant mix
varies by so0il type and density of lines
served, actual data at this granular level of

detail does not exist. BellSouth does
maintain some plant mix data at the wire
center level. BellSocuth’s analysis of the

wire center data reinforced our subject matter
expert Jjudgment that the BCPM 3.1 default
plant mix was representative of what would
occur in BellSouth’s territory. In
particular, less buried and underground cable
is found in rocky soil, less aerial and more
underground cable is found in urban areas,
ete.

GTEFL witness Tucek states that “the inputs for structure mix,
sharing, and the prices of cable and the other outside plant
components largely determine the cost of the loop, which makes up
roughly 73 percent of the total cost per line. GTE changed these
inputs because of their relative importance to overall costs.” 1In
order to develop the structure mix numbers, GTEFL:
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mapped each exchange served by GTE in Florida
to the BCPM density zones based on the overall
density, line density, of the exchange lines
per square mile; and we took actual exchange
level data on sheath feet by outside plant
type; by type, feeder and distribution,

aerial, buried and underground. and the
actual data falls out with the numbers that we
see here.

Sprint’s proposed inputs are “specific” to its serving area.
Sprint witness Dickerson described how the plant mix inputs were
developed:

The cable plant mix inputs are developed
separately for copper feeder and distribution
and fiber feeder. The percentages of cable
facilities placed in either buried,
underground cor aerial locations were based on
, an analysis of Sprint’s facilities in Florida
adjusted to reflect a forward-looking trend
for greater use of buried copper cable and
greater use of underground fiber cable.

In order to determine if Sprint-Florida needed an adjustment,
it analyzed the gross plant additions for 1994 - 1997:

Construction additions were used as the basis for
determining the forward-looking adjustment for plant mix.
Construction additions for the pericd of 1994 through
1997 were trended through the year 2000 with linear
regression, and the percent plant mix was calculated fox
each cable type by year. The resulting change in plant
mix, by type of cable, from 1994 to 2000 was determined
to be the forward-looking adjustment. In the case of
fiber cables, underground fiber increased 4% over this
period, buried decreased 4% and aerial remained
unchanged. For copper cables, underground copper was
found to decrease 3%, buried increased 3% and aerial
remain unchanged. These percentage changes were then
applied to the actual plant mix percentages calculated
from Sprint’s cable information in the FDW (Facilities
Data Warehouse), with the exception of copper
distribution. No adjustments were made to distribution
cable, as underground copper distribution cable was only
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1.2% of the total distribution cable, and using the above
adjustments would result 1in 0% underground copper
distribution cable.

For illustrative purposes, Tables 4(1)-1 through 4(1)=-12
provide a2 side-by-side comparison of the parties’ inputs for Normal
and Soft Rock for copper distribution and feeder, fiber feeder, and
fiber transport. All of the input values that we establish in this
Crder, including those for Hard Rock, are in Appendix A.

Table V-L(1): _
Distribution Plant Mix (Normal and Soft Rock) - Underground

Density AT&T/MCI BellSouth GTEFL Sprint
0-5 0 0 .27% .B%
6-100 0 2% : .27% 1.0%.
101-200 0 5% . 38% 1.1%
201-650 0 8% .82% 128
651-850 0 15% .87% 1.2%
851-2550 0 25% . 96% 1.3%
2551-5000 - 5% 40% .53% 1.4%
5001-10000 5% 60% 1.95% 1.4%
{ >10001 10% 90% 1.95% 1.5%
Table V-L{2) :

Distribution Plant Mix (Normal and Soft Rock) - Buried
Density : ATST/MCI  BellSouth GTEFL Sprint
0-5 15% 60% 78.11% 87.5%
6-100 75% 61% 78.11% 87.1%
101-200 75% 62% 73.91% 86.7%
201-650 70% 62% 77.42% 86.4%
651-850 70% 65% 79.52% 86.1%
851-2550 70% 65% 69.36% 85.9%
2551-5000 65% 55% 64.88% 85.6%
5001-10000 35% 35% 24.14% 85.5%
>10001 _ 5% 10% 24.14% 85.3%
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Tabhle V-L(3):

Distribution Plant Mix (Normal and Soft Rock) — Aerial
Density AT&T/MCT EBallScuth GTEFL Sprint
0-5 25% 40% 21.62% 11.7%
6-100 25% 37% 21.62% 11.5%
101-200 25% 33% 25.72% 12.2%
201-650 30% 30% 21.77% 12.4%
651-850 30% 20% 19.61% 12.7%
851-2550 30% 10% 29.68% 12.8%
2551-5000 30% 5% 34.59% 13.0%
5001-10000 60% 5% 73.9% 13.1%
>10001 85% 0 73.9% 13.2%

Table 4(1)-4:

Copper Feeder Plant Mix (Normal and Soft Rock) - Undarground'

Density AT&T/MCI BallScuth GTEFL Sprint

0-5 10% 6.2% 12%
6-100 15% 6.2% 14%
101-200 20% 14.4% 15.7%
201-650 20% 25% 24,09% 17.1%
651-850 40% 45% 28.08% 18.3%
851-2550 60% 65% 33.87% 12.4%
2551-5000 75% 80% 31.66% 20.3%
5001-10000 85% 90% 64.22% 21.2%
>10001 95% 64.22% 21.5%
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Table 4(1)~5:

COEPer Feadaer Plant Mix (Normal and Soft Rock) - Buried

Dansity AT&T/MCT BallSouth GTEFL Sprint

0=5 45% 50% 82.41% 84.7%
=100 45% 45% 82.41% 82.9%
101-200 45% 40% 68.36% 81.4%
201-650 40% 35% 59.8% 80.1%
651-850 30% 30% 60.37% 78%
851-2550 20% 25% 50.26% 78.1%
2551-5000 10% 20% 48.32% 77.2%
500110000 5% 10% 22.54% ?6.5?
>10001 5% 5% 22.54% 75.8%

Table 4(1)-6:

Copper Faeder Plant Mix (Normal and Soft Rock) - Aerial

Density AT&T/MCI BellSouth GTEFL Sprint

0=-5 50% 40% 11.39% 3.3%
6-100 50% 40% 11.39% 3.1%
101-200 50% 40% 17.24% 2.9%
201-650 40% 40% 16.12% 2.8%
651-850 30% 25% 11.55% 2.7%
851-2550 20% 10% 15.86% 2.5%
2551-5000 15% 0 20.03% 2.5%
5001-10000 10% 0 13.24% 2.3%
>10001 5% o 13.24% 2.3%
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Table 4(1)-7:

Fiber Feedar Plant Mix (Normal and Soft Rock) - Undarground
Dansity ATET/MCY BallSouth GTEFL Sprint
0-5 5% 10% 86.91% 23.5%
6-100 5% 15% B6.91% 25.8%
101-200 5% 20% 92.14% 28.6%
201-850 10% 25% 890.78% 31.8%
651-830 40% 45% 83.74% 35.8%
851-2550 60% 65% 90.65% 40.8%
2551-5000 75% BO% 84.7% 47.2%
5001-10000 B5% 90% 96.67% 55.8%
>10001 90% 95% 96.67% 67.8%

Table 4(l1)-8:

Fiber Feader Plant Mix (Normal and Soft Rock) - Buried
Density AT&T/MCI BellSouth GTEFL Sprint
0-5 60 50 12.89 74.4
6-100 60 45 12.89% 72.1
101-200 60 40 7.63 69.4
201-650 60 35 8.24 66.2
651-850 30 30 5.13 62.3
851-2550 20 25 7.48 57.4
2551-5000 10 20 2.97 51.1
5001-10000 5 10 0 42.7
>10001 5 5 0 30.8
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Tabla 4(1)-9:

Fiber Faeder Plant Mix (Normal and Soft Rock) - Aerial
Density ATSET/MCI BellSouth GTEFL Sprint
c-5 35% 40% .21% 2.1%
6-100 35% 40% .21% 2.1%
101-200 35% 40% .24% 2.0%
201-650 30% 40% L97% 2.0%
651-850 30% 25% 1.13% 1.9%
851-2550 20% 10% 1.88% 1.8%
2551-5000I 15% 0 2.33% 1.7%
5001-10000 10% 0 3.33% 1.5?
>10001 5% o 3.33% 1.4%

Table 4(1)-10:

Fiber Transport Plant Mix (Normal and Soft Rock) - Underground

Density ATET/MCI BellSouth GTEFL Sprint

0=-5 20% 10% 86.91% 23.5%
6-100 20% 15% 86.91% 25.8%
101-200 20% 20% 92.14% 28.6%
201-650 20% 25% 90.78% 31.8%
651-850 20% 50% 83.74% 35.8%
851-2550 20% 75% 90.65% 40.8%
2551-5000 20% 85% 94.7% 47.2%
5001-10000 20% BS5% 96.67% 55.8%
>10001 20% 95% 96.67% 67.8%
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Table 4(1)-11:

Fiber Transport Plant Mix (Normal and Soft Rock) ~ Buried

Density ATET/MCI BellSouth GTEFL Sprint

0-5 60% 80% 12.89% 74.4%
6-100 60% 77% 12.89% 72.1%
101-200 608 74% 7.63% 69.4%
201-650 60% 70% 8.24% 66.2%
651-850 60% 47% 5.13% 62,33
851-2550 60% 22% 7.48% 57.4%
2551-5000 60% 15% 2.97% 51.1%
5001-10000 60% 15% 0 42.7%
>10001 60% 5% 0 30.8%

Table 4(1)-12:

Fiber Transport Plant Mix (Normal and Soft Rock) - Aerial
Density AT&T/MCT BellSouth GTEFL Sprint
0-5 20% 10% .21% 2.1%
6-100 20% 8% .21% 2.1%
101-200 20% 6% .24% 2%
201-650 20% 5% .97% 2%
651-850 20% 3% 1.13% 1.9%
851-2550 20% 3% 1.88% 1.8%
2551-5000 20% 0 2.33% 1.7%
5001-10000 20% 0 3.33% 1.5%
>10001 20% 0 3.33% 1.4%

Both AT&T/MCI and BellSouth used default inputs. GTEFL

developed inputs based on its current plant mix.
inputs based on its current mix,

Sprint developed
and then went cne step further.

It performed an analysis to see if the structure mix was changing.
Sprint found that its structure mix was changing in feeder by 3 and

4 percent,

for copper and fiber,
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As discussed in the introduction and overview to Section V of
this Order, we are not persuaded that naticnal inputs which have
not been reviewed by subject matter experts familiar with Florida
are appropriate for use, if Florida-specific or Florida-reviewed
inputs are available.

Sprint witness Dickerson asserts that HAI’s national defaults
are “heavily skewed toward aerial cable which may have a lower
initial cost. . . . The maintenance costs for aerial cable and
poles is (sic) significantly higher than the maintenance costs for
buried cable.” Witness Dickerson states that Sprint places “large
amounts of buried cable” because of “the ease of burying cable in
Florida’s scoil and the cbvious need to significantly storm-proof
Sprint’s network.” We are persuaded by witness Dickerson that
HAI’s national defaults for structure mix are not appropriate for
use in Florida. ;

Of the three LECs which have submitted proposed structure mix
inputs, all developed them differently. BellSouth used the BCPM
3.1 defaults; GTE Florida submitted inputs based on its current
plant mix; and Sprint submitted inputs based on its current mix,
adjusted for current and future trends.

Based on the record evidence, we find that in what propoertion,
and where, different types of plant are used is specific to a
geocgraphic area. A LEC’s current plant mix is indicative of past
and present decisions on plant placement. Technology may change
future decisions. Upon consideration, we find that Sprint’s
methodelogy is the most appropriate because Sprint adjusted its
current geographic mix for future trends. However, we would have
preferred to see, for example, Sprint’s plant mix geographically
deaveraged for its Centel and United territories. This type of
deaveraged information would have been more reflective of Sprint-
Florida’s territory.

A new, efficient provider is 1likely to have a plant mix
reflecting today’s conditions, not yesterday’s or 1970s’
conditions. The types of trend analyses that Sprint used appear to
capture how plant mix is changing in its territory and are
indicative of the expected plant mix of another provider operating
in the same territory.

We would prefer that GTEFL’s and BellSouth’s methodclogy be

* similar to Sprint’s methodology. GTEFL used current data but did
not perform a forward-looking adjustment. However, it is possible
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that GTEFL’s fiber data does reflect current plant mix. As can be
seen in Tables 4(1)-5 and 4(1)-6, the majority of GTEFL’s copper
feeder in the lower density zones is buried cable, while in the
higher density zones, it is primarily underground cable. This is
different from fiber feeder, where fiber is primarily underground
cable in all density zones. GTEFL witness Tucek did not know why
this occurs, cother than it “is the results that came out of the GTE
data.” Given that fiber is a relatively recent (post 1970s’)
technology, we believe that the plant mix for fiber feeder might be
more reflective of current and future placements than for that of
copper feeder. B

BellSouth’s structure mix inputs, as noted above, "are
unadjusted BCPM 3.1 defaults that have been reviewed and approved
by BellSouth employees. We are puzzled by BellSouth’s use of
defaults when it might have extrapolated the inputs from availablé
data.

We believe that Sprint’s method for developing inputs is the
method GTEFL and BellSouth should aspire to in any future universal
service proceeding. However, the adjustments made by Sprint (3 and
4 percent) are small encugh, assuming similar circumstances, that
we believe that GTEFL’s inputs need not be altered. We would have
been uncomfortable with BellSouth’s use of BCPM 3.1 defaults if
BellSouth’s network department had neot reviewed them and found them
appropriate. We believe geographic-specific inputs are preferable
and most appropriate for structure mix. If those are unavailable,
we believe that the second-best choice is reviewed and approved
defaults by knowledgeable employees familiar with the geographic
area. We also believe that the incumbent providers know best what
the appropriate structure mix should be in their geographic areas,
representing what an efficient provider’s structure mix would
likely be.

Upon consideration, we find that the LECs’ proposed structure
mix inputs for BellSouth, GTE Florida, and Sprint-Florida are
reascnable surrogates for what an efficient provider would use in
each geographic area, and, thus are approved as submitted for use
in those respective LEC territories.

M. Digital Loop Carrier
According to the HAI Model Description, one of two types of

digital loop carriers (DLCs) is selected when fiber feeder is
used. The DILCs are designated as high or low density based on the
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number of lines. When DLC equipment is used, the investment is
calculated in the Distribution Module. There are 12 separate items
which may be included in HAI’'s total DLC investment. These are
items such as site preparation, power, common equipment, and
optical patch panels. The DLCs are equipped by the mocdel with
“line cards of the type required to provide the appropriate grade
of service on the analog and digital (T-1) pairs fed off the DLC.”

BellSouth has chosen to use the BCPM 3.1 default inputs after
BellSouth’s Network experts reviewed them and found these defaults
to be reasonable and reflective of BellSouth’s operation in
Florida. We note that BellSouth does not deploy systems with <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>