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Introduction

Q. Would you plesse state your name and address?

A. Ben Johnson, 2252 Killearn Center Blvd., Suite 2D, Tallahassee, Florida 32309.

Q. What is your present occupation?

A. | am a consulting economist and president of Ben Johnson Associates, Inc., an
economic research firm specializing in public utility regulation.

Q. Have you prepared any exhibits in support of your testimony?

A. Yes. | have an exhibit which contains 9 schedules. These scheduleswere prepared
under my supervision and are true and correct to the best of my knowledge.

Q. Have you prepared a schedule that describes your qualifications in regulatory and
utility econamics?

A. Y es. Schedule 7 will serve this purpose.

Q. What is your purpose in making your appear ance at this hearing?

A. My firm has been retained by the Staff of the Missouri Public Service Commission
(The Commission) to assist the Staff with this docket, which seeks to determine the actual costs of

switched access service in Missouri.
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Following this introduction, my testimony has seven major sedions. In the first section, |
briefly review the background of thisproceeding. Inthe secondsection, | describe costing concepts
and definitions pertinent to this case, and discussthe types of forward|ooking economic cost studies
| am presenting. Inthethird section, | review theFCC model and other cost models which could be
used to prepare switched access cost studies. Section three al so containsagenera discussion of cost
study inputs. In the fourth, fifth and sixth sections | describe the methodol ogy used in developing
the Staff’ s switching, loop and transport cost studies, respectively. Inthefinal section, | discussthe
current level of switched access rates in Missouri and compare them to the results of the various

Staff cost studies, and to rates charged in other jurisdictions.

Background

Q. Let’s turn to the second section of your testimony. Would you please start by
outlining the history of this proceeding?

A. On June 15, 1999, the Commission issued its Order Establishing Case and Directing
Noticein Case No. TO-99-596 in order to investigate certain language appearing in Stipul ations and
Agreements used with competitive local exchange telecommunications carriers (CLECs). The
Commission held an evidentiary hearing in that docket on December 15 and 16, 1999. On June 1,
2000, the Commission issued a Report and Order, in which it found "that the public interest would

be best served by reductionsin exchange accessratesrather than by increases’. [In the Matter of the

AccessRatesto be Charged by Competitivel ocal Exchange TelecommunicationsCompaniesinthe

State of Missouri, Case No. TO 99-596 (Report & Order, issued June 1, 2000), at pages 29.] The
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Commission further gated:

the present record does not include detailed evidence conceming the actual costs
incurred in providing exchange access service. Therefore, the present order is an
interim solution addressing only the so-cdled "standard dipulation” as a barrier to
market entry and as a competitive disadvantage to CLECs. The Commission will
establish a separate case in which to examine al of the issues aff ecting exchange
service and to establish along-term solution whichwill result in just and reasonable
rates for exchange access service. [1d.]

On August 8, 2000, the Commission established this case "to investigate all of the issues
affecting exchange access service including particularly theactual costsincurredin providing such
service.." [Order Establishing Case, August 8, 2000, at page 1]. The Commission explained that this
case" will taketheform of aCommission investigation in order to ensure that thenecessary detailed
cost information isincluded in the record. [1d., at page 6]. The Commission directed Staff to

gather, compile and analyze such information as is necessary and useful, including

particularly data concerning the actual costs incurred, to examine al of the issues
affecting exchange access service in order to establish a long-term solution which

will result in just and reasonable rates for this service. [1d.]

On February 22, 2001, the Division of Purchasing and Materials Management (Division)
issued a Request for Proposals (RFP) for a Telecommunications consultant to assist Staff and the
Commission with this proceeding. In the RFP, the Division explained that the contractor

shall gather and compile detailed cost information regarding the provisioning of

Intrastate exchange access service in Missouri which shall include, but should not

necessarily be limited to, the following existing exchange access services rate

elements: carrier common line charges, local switching charges, line termination

charges, and local transport charges. [RFP No. B3Z01165, at page 6.]

The Division further explained that when preparing its cost information, the Contractor

3
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"should use a forward-looking costing method consistent with federal costing guidelines'. [1d.]
According to the RFP, the contractor would be required to identify access costs for incumbent local
telephone companies (ILECs) and fadlity-based competitive basic local exchange companies
(CLECS) in Missouri. [1d.]

Q. The genesis of this proceeding can be traced to a dispute concerning access rates
charged by CLECs, and some partiesdidn’t believe thiswas an appropriate forum for analyzing the
costs incurred by incumbent local exchange companies (ILECs). Can you briefly discuss this
controversy?

A. Throughout the RFP process, aswell assubsequent di scussionsbetween the Staff and
our firm, the scope of our cost development efforts included the ILECs. In fact, since the vast
majority of the switched access market is served by asmall number of large ILECsin Missouri, the
primary focus of Staff’s cost studies was necessarily these large ILECs.

Unfortunately, not all parties agreed with this interpretation of the proceeding and the
appropriatescope of the cost devel opment effort. However, on multiple occasions, the Commission
has clarified that this docket includes ILECs, and that |L EC access costs are within the scopeof this
proceeding. For example, in its December 12, 2000 Order Granting Clarification, the Commission
stated:

Next, Staff askswhether the Commissionintendstoinclude LECsaswell asCLECs

in this case. This question should not require clarification. In itsOrder Establishing

Case, issued on August 8, 2000, Staff was drected to compile™alist of all cariers,

withtheir addresses, presently certificated to providebasiclocal telecommunications

servicesinthe state of Missouri." Asstated previously, the carriersappearing on that

list were all made parties hereto by the order of September 21, 2000. That list

necessarily included large and small ILECs, as well as CLECs, because all are

4
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carriers certificated to provide basic local tdecommunications services.

SWBT opposes inclusion of the ILECs in this case. The access rates of the large

ILECshave been adopted as caps on CLEC accessratesin each exchange; therefore,

it is appropriate to review the ILECS cost information. [Order on Clarification,

December 12, 2000, at page 2.]

The Commission again addressed this issue in its March 14, 2002 order. In its Order
Clarifying the Scope of this Proceeding, the Commission stated:

The purpose of this praceeding is"to investigate all of theissues affecting exchange

access service, including particularly the actud costs incurred in providing such

service, in order to establish a long term solution which will result in just and

reasonable rates for this service.” The Commission believes that this statement is

clear. Tothe extent rates are an issue, this caseincludesthat issue. [Order Clarifying

the Scope of this Proceeding, March 14, 2002, at page 5.]

The Commission also noted that thisis an investigation, and that it has not yet announced
any intention to modify ILEC access rates. Id. Any such rate modifications would presumably not

be determined until the cost studies have been reviewed and evaluated, and the investigation has

been brought to a conclusion.

Types of Forward Looking Economic Studies

CoST DEFINITIONS
Q. Therearemany different typesof “ cost” and thusmany typesof “cost” studies. Would
you please identify and explain some of the major types of “cost” which can be studied?

A. Certainly. Inthiscontext, themost fundamental and important typesof cost arefixed
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cost, variable cost, total cost, average cost, marginal cost, incremental cost, and stand-alone
cost—all of which are integral parts of economic theory-as well as certan more specialized cost
concepts, derivative from these, which have recently come into use in discussions of
telecommunicationscost theory. Thelatter conceptsincludelong run incremental cost, total service
long run incremental cost, average service long run incremental cost, and incremental service
incremental cost. For orientation purposes, | have provided brief definitionsof these terms below.
| will also make use of certain other familiar cost terms--sunk cost, direct cost, joint cost, common
cost, embedded cost, fully allocated costs, €tc., that are prevalent in the literature.

Fixed costs do not change with the level of production, during the planning period or “run”
under consideration. Variable costs change directly (but not necessarily proportionately) with the
level of production. Together, these constitute total cost, which isthe sum of al costsincurred by
thefirm to produce any givenlevel of output. Dividing thetotal cost of producing agiven quantity
of output by the total number of units produced, one can calculate average total cost.

Incremental cost isthe changeintotal cost resulting from a specified increase or decrease
inoutput. In mathematical terms, incremental cost equal stotal cost assumingtheincrement of output
is produced, minustotal cost assuming the increment is not produced. Incrementd cost istypically
stated on a per-unit basis, with the change in cost divided by thechange in output. Incremental cost
can vary widely, depending upon the inaement of output which is being conddered. If the entire
increment from zero unitsto the total volumeof output is considered, incremental cost isidentical

to total cost. Similarly, where the increment ranges from zero to total output, inaremental cost per
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unit is identical to average cost per unit. Because a wide variety of different increments can be
specified, awide variety of different incremental costs can becalculated. Thus, in considering any
estimate of incremental cost it is crucially important to determine whether or not the specified
increment is relevant to the issues at hand.

Marginal cost isthe same asincremental cost where the increment is extremely small (e.g
one unit) and the cost function is smooth and continuous. In mathematical terms, marginal cost is
thefirst derivativeof thetotal cost function with respect to output--that is, it isthe rate of changein
total cost asoutput changes. Conceptudly, marginal andincremental costsarevery similar; however,
there are a wide array of incremental cost conoepts, corresponding to the wide array of possible
increments that can potentially be analyzed. In contrast, marginal cost corresponds to one small
portion of this array--where the increment isnarrowly defined and extremely small.

Stand-alone costs are those costs which would be incurred to produce only the item or
servicein question “standing alone’. For example, the stand-al one cost of intrastate switched access
service could be estimated asthe cost associated with providing intrastate switched accessin astand
alone context, without consideration of the additional costs which must be incurred in order to
provide local or interstate switched access service. Stand-alone cost are those typically used in
developing ceiling prices. Economies of scope (defined below) cause per-unit costs to be reduced
when more customer groups are served, or when additional services are provided, over the same
network. A comparison of long run stand alone costs (LRSAC) and total service long run
incremental costs (TSLRIC) will generally display this phenomenon, and can be useful in

establishing the potential range of appropriate prices-with LRSAC representing theabsol ute ceiling
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and TSLRIC representing the absolute floor.

Long run costs are those calculated under the assumption that most, if not al, costs are
variable, and few, if any, are fixed or sunk. In contrast, short run costs are those which aise in
situations where most costs are fixed. The classic long run concept is sometimes known as a
"scorched earth” approach--that is, no preexisting plantisconsideredintheanalysis. Instead, thefirm
isfree to build precisely the size and type of plant which best fits its assumed output level.

All of these cost concepts have well-established definitionsin the economicsliterature, with
characteristicsandimplicationsthat are widely understood and accepted amongst economists. More
recently, some related costing concepts have been developed that are of particular interest in the
context of multi-product firmslike telecommunications carrie's. Whileavariety of different names
have been used to describe these concepts, for corvenience | will usethose adopted on June 1, 1993
by the Colorado Public Utilities Commission, as set forth in their rules governing the costing and
pricing of telecommunications services. [ Statement of Adoption of Rules, Docket No. 92R-59%T].
I’ve provided a copy of these rules as Schedule 8 to my testimony.

The total service long run incremental cost (TSLRIC) of aservice (or group of services)
is equal to the firm's total cost of producing all its services including the service (or group of
services) in question, minus thefirm's total cost of producing all its servicesexcept the service (or
group of services) in question. Thus, it isa particular form of long run incremental cost (LRIC), in
which the specified increment is the entire volume of output of a particular service, while all other

services remain unchanged.
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The average service long run incremental cost (ASLRIC) of aservice (or services) isthe
total service long run incremental cost divided by the total number of units of the service(s) in
guestion. The incremental service incremental cost (1SIC) of aserviceisthe changein total cost
resulting form increasing (or decreasing) the quantity of output of the service by asmall number of
units, divided by tha small number. If the cost function is smooth and the increment is sufficiently
small, 1SIC will approximate marginal cost.

TSLRIC studies can be useful in determining the existence and extent of subsidies and in
developing publicpoliciesfor the preservation of universal service under circumstanceswhere new
entrantsmay engage in “cream skimming,” or where barriersto entry may exist (e.g., inrural, high-
cost areas). Other state commissions have endorsed the use of TSLRIC studiesfor this purpose. For
example, the Pennsylvania Public Service Commission endorsed TSLRIC and rejected the use of
embedded cost studies, which it concluded have been "increasingly discredited by most sectors of
the industry and most outside observers' because their methodology is limited to embedded costs
and fails to "provide for an adequate depiction of future economic costs of telecommunications
networks." [Order, Docket No. 1-00940035, at 11.]

In effect, TSLRIC measures the difference between producing a service and not producing
it. This difference may not include certain of the firm’sjoint or common costs; hence, afirm that
recoversinitspricesonly the TSLRIC of its services may find tha itstotal revenuesfall short of its
total costs. In the case of many telecommunications services, the magnitude of this shortfall can be
substantial, because these services use many of the same network facilities. Where facilities are

required if any one of several servicesis produced, the portion of the firm’s total cost attributable
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to the facility in question (or, at least certain portions of that cost) may not vary with the presence
or absence of any single service. Wherethis phenomenaexists, the cost in question dropsaway from
the TSLRIC calculations, and thus the TSLRIC of each individual service will be quite low.

By definition, all costs can be classified as vari ablein along run cost study. However, that
doesn’t necessarily mean that all costs vary in every dimension of the cost fundion, or that they
necessarily vary on aproportional basis. Thus, there can be significant discrepanciesbetween costs
per unit devel oped on an average basis, and costs per unit developed on an incremental basis. For
instance, while theinvestment in el ectronic equi pment associ ated with fiber optic transport systems
can be considered “variable” in thelong run, that doesn’t mean that these costs necessarily vary in
proportion to changes in the volume of traffic, or that all of the components of these costs will
necessarilyincreaseor decrease as one specificserviceisadded or deleted from the array of sarvices
which use this equipment. Due to economies of scale and scope, the incremental fiber electronic
investment which is attributable to an incremental service may be substantially lower than the
average investment required for all services.

An allocated costisajoint or common cost that has been divided among the firm's different
customers, products, or services, in accordance with aparticular formulaor thejudgments of acost
analyst. Fully allocated costs are the summation of direct and allocated costs for a customer,
customer class, product, or product group, developedin acost study inwhich none of thefirm'sjoint
and common costs are left unall ocated. Fully allocated costs are often referred to asfully distributed

CoStS.
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Common costs areincurred when production processesyidd two or moreoutputs. They are
often common to the entire output of the firm but can be common to just some of the outputs
produced by the firm. An increase in production of any one good will tend to increase the level of
common costs, however, theincrease will not necessarily be proportional, since economies of scope
and/or scale may apply. A joint cost is a specific type of common cost--one incurred when
production processesyield two or more outputsin fixed proportions. A classic examplearisesinthe
joint production of leather and beef. Although cattle feed is a necessary input for the production of
both gloves and hamburgers, there isno economically meaningful wayto separate out thefeed costs
that are required to produce each. If the quantity of lesther and beef is reduced, there will be a
savings in the amount of cattle feeding costs, but it isimpossible to say how much of thischangein
cost resultsfrom the change in the quantity of leather and how much from the changein the quantity
of beef. Because the appropriate interpretation and handling of joint and common costs tends to be
very controversial in regulaory proceedings, | have provided a more extensive discusson of this
topic as Schedule 9 to my testi mony.

Economies of scale. Economiesof scale are achieved when afirmisableto lower the per-
unit cost by producing additional units of the product or service—i.e., when marginal orincremental
cost islower than average cost. The ultimate example of economiesof scaleisanatural monopoly,
where asingle firm can supply the entire market for the product or service at alower per-unit cost
than any combinaion of two or more firms. Economies of scale appear intelecommunications in

such plant el ementsas polesand trenches used to hold cabl es, wheretheincreasein carryingcapacity
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(e.g., number of circuits) is disproportionately greater than any corresponding increase in the cost
of the pole or trench. That is, it costslittlemoreto install polesfor 1,000 circuits along a particular
route than to install poles for 100 circuits along the identical route.

Economies of scope result when theresourcesafirm usesin the combined production of two
or more productsare less costly than the resources it would useto produce the products separatd y,
as measured by their combined total of their respective stand-alone costs. For example, if atelecom
firm produces both toll and local phone sarvice, it may gain some economies of scope. When the
same pol e route carries both intercity trunk lines and local 1oops, the firm can achieve economies of
scope by using one set of polesinstead of two.

Q. Can you elaborate on the differences between marginal andincremental cog?

A. Yes. By definition, incremental costs can fall anywhere along the conceptual
continuum from marginal to average cost, depending upon the specific methodology used andthe
specific increment which has been selected. As two academic expertsin thisfield explain:

Incremental cost is a generic concept... marginal cost can be approximated by

incremental cost when the increment in quegion is small. But if the increment is

large, marginal costand incrementa cost candiff er substantially, because the ranges

of outputs examined in the two calculations are not the same. [William J. Baumol

and J. Gregory Sidak, Toward Competition in Local Telephony. Cambridge (MA):

MIT Press, 1994, p. 34. 57]

AsBaumol and Sidak also note, “TSLRIC includes any fixed cost that must be incurred on
behalf of that product alone.” Furthermore,

incremental cost and stand-alone cost are intimately related, and either number can

be deduced directly fromtheother. Speci ficaly, when the firm earnsno moreand no
less than the competitive rate of return, if each of the firm’'s prices is above

12
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[TSLRIC], then each of those prices must be below its stand-alone cost, and vice

versa. [158-9.]

Q. Wouldyouprovidean exampletoillustratethedi stinction between analyzing average
cost and analyzing incrementd or marginal cost?

A. Y es. Theclearest diginction exists between marginal and average costsastheserel ate
to the manner in which fixed costs are treated. Average total costsinclude the total of all fixed and
variablecosts, divided by the number of units of output. In contrast, marginal cost includesonly the
rate of change in variable costs as output increases.

Consider, for example, the treatment of the getting started cost of a switch. Thisis the
minimum level of cost associated with a switch, even if it were not equipped with any lines, and
evenif it didn’t have enough capacity to handle anytraffic. An average cost estimate would typically
include the total getting started cost of the switch divided by some measure of output (e.g. the
number of loops terminated on the switch). In sharp contrast, amarginal cost estimate would most
likely exclude any of the getting started costs, because these costs would be considered largely, or
entirely, fixed and they would not vary with output.

The same principleholdstrue for other costswhich are largely or entirely fixed, such asthe
cost of installing a cable on the pole. The cost of attaching asmall cable, such as one containing 25
loops, will not differ greatly from attaching a much larger cable, such as one containing 900 |oops.
With the notable exception of splicing costs, most cable installation costs vary less than
proportionally with variationsin the size of the cable, and thus they should have little or no impact
on marginal cost estimates.

13
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Admittedly, some costswhich arelargely fixed mayvary under somelimited circumstances.
For instance, the getting started costs of a small switch might be lower than the anal ogous costs of
amuch larger switch. Thepoint is not whether a particul ar type of cost isabsolutely fixed under any
andall circumstances. Rather, thepoirtisthat if theincreasein costswouldnormally befar lessthan
proportional to the rate of increase in output, the marginal cost will tend to beless than the average
total cost. Because of economies of scde and scope, it isoften the case in the telecommunications
industry that when properly estimated, TSLRIC will be substantially lower, and stand alone costs
will be substantially higher, than averagetotal cost.

Q. Isit possible to develop several different typesof cost estimatesin this proceeding,
congistent with standard cost theory?

A. Y es. Incremental cost principles can be usedto compute the additional cost incurred
when a network is expanded (or contracted) to serve (or not serve) virtually any specified block of
customers, geographic area or zone, or specific service. At least in theory, incremental costing
concepts can beapplied to virtually any combination of specific customers, geographic areas, and
services including switched access service. Thus, incremental cost studies can potentially target
whatever portion of the overall telephone network isof particular interest, ranging al the way down
to a contract service arrangement provided to a single customer at oneor two specific geographic
locations.

With the current state of the art, it is now feasible to analyze telecommunications costsin
ways which are specifically rd evant to particular i ssues of interest tothe Commission. For instance,
it isfeasible to analyze theincremental cost of servingspecific "high cost” (e.g., rural) areas, or the
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cost of providing basic local exchange service to business customers, or whatever group of
customers or set of services happen to be of concern in a particular context. Furthermore, the
Commission doesn’'t need to restrict itself to asingle type of cost study.

In an effort to provide the Commission with a clearer understanding of the relationship
between current accessratesand the underlying structure of thecostswhich areincurredin providing
thisservice, itishelpful toanalyze morethan onetypeof cost. Thisinvestigationisnarrowly focused
on intrastate switched accessservicein Missouri. Thereis no need to further narrow the focusto a
particular view or method of measuring the costs of providing this service. To the contrary, it can
beuseful tolook at arange of results correspondingto different coging concepts. Morespecificdly,
we have devel oped stand done cost estimates, two different average (fullyall ocated) cost estimates,
and TSLRIC estimatesfor each carrier. Becauseof thedifferent manner inwhich economiesof scale
and scope are dealt within each of thesetypesof cost studies, theresultscanvary quite substantialy.

In the Stand Alone cost studies, we estimated the cost of providing switched access service
over anetwork which only carriesthisonetypeof traffic. Thistype of study dedswith the problem
of shared costs by analyzing the cost of providing intrastate switched access service on anisolated
basis—excluding the additional costswhich arennormally incurred in order to providelocal and other
services over a shared network.

The average, or fully alocated, cost studies correspond to the view of costs which has
historically dominated the regulatory process (albeit on an embedded, rather than forward looking
basis). In this type of study, cost estimates are developed for anetwork which handles all types of
traffic. The philosophical underpinning of thistype of cost study isthat joint and commoncostsare
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normally recovered from users of all the various services which benefit from the shared costs, and
thusthe shared costsshould logically be spread to all of those services. Thedifficulty with thistype
of cost study isthat the results depend very heavily upon themethods used in all ocating shared costs
to the various services. Since the allocation processisinherently controversial, we devel oped two
different versions in order to illustrate the potential impact of varying allocation procedures.
Finadly, we developed some TSLRIC cost estimates. These are equivalent to what would
result if one compared thetotal cost of providing every service excludingintrastate switched access
tothetotal cost of providingall servicesincluding intrastateswitched access. Thedifference between
thesetwo totals represents the incremental cost of intragate switched access. Stated differently, the
TSLRIC study islimited to the costswhich would be savedif intrastate switched accessservicewere
removed from the group of services which are normally present on the network. Because this
approach excludes those shared costs which would remain unchanged because they are necessary
in order to provide other services, the resulting cost estimates tend to be relatively low. Perhapsfor
thisreason, the TSLRIC approach has been popular with partieswhoare seeking to lower rates, and
with carrierswho have sought increased flexibility tolower ratesin responseto competitive pressure.
Both stand alone and TSLRIC estimates can be useful and relevant to the Commission’s
public policy and pricing decisions. For example, any examination of "subsidies’ aseconomistsuse
thisterm should appropriately include consideration of oneor more TSLRIC studies, sinceaservice
priced above its TSLRIC is not being subsidized, in the strict sense of this term. Conversely, a
service priced below its stand-alone cost is not subsidizing any other service. Therelevance of both
types of cost studies in the context of telecommunications regulatory policies is confirmed by
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Baumol and Sidek, although they usethe term “average-incremental cost” to describethe TSLRIC
concept:

marginal costsand average-incremental cost arethefigures pertinent for pricefloors,

while stand-alone costs are the costs relevant for price ceilings. [158]

Q. Can you elaborate on these concepts, as they can be applied to switched access?

A. Yes. Based upon my past experience, | antidpate that some of the parties to this
proceeding will argue that a particular type of cost should be emphasized to the near exclusion of
any other type of cost. However, | strongy disagree with any atempt to identify and focus
exclusively on asingle “beg” type of cost (particularly where the parties disagree about which type
of cost isthe“best” oneto use). The Stand Alone, Average/Allocated and TSLRIC conceptsaredl
relevant to the Commission’ sinvestigation into the actual costswhich areincurred by carrierswhen
providing intrastate switched access service.

According to economi ¢ theory, aservice priced above TSLRIC is making a contribution to
joint and common costs (however small) and the firm is better off producing it than not producing
it, even if the contribution level is smaller than that produced by other services. While someone
could legitimately argue that particular rates aretoo low because the level of contribution generated
by this service islower than they believe to be optimal, they cannot properly argue that asaviceis
“subsidized” unless the total incremental revenues it generates are less than the corresponding
TSLRIC.

Similarly, while some partiesto this proceeding may argue that switched accessratesaretoo
high, they cannat properly aguethat switched accessserviceis* subsidizing” basiclocal service, or

17



10

11

12

13

14

15

16

17

18

19

20

21

Direct Testimony of
Ben Johnson, PhD.

any other service, unless the current rate exceeds stand-alone cost. A comparison with average
(allocated) cost or incremental cost is ssmply not adequate to draw conclusions about whether
switched access service is subsidizing other services.

To the extent current rates for intrastate switched access service are between TSLRIC and
stand-alone cost, economic theory demonstrates that this service is neither subsidizing any other
service nor isit being subsidized by any other service. It isfor that reasonthat it isoften suggested
that TSLRIC studies provide a pricing "floor" or (less frequently) that stand-alone cost studies
provide a pricing "cdling." The two average total cost studies are also potentially useful in
eval uating the reasonabl eness of ratelevels. For one thing, these studies are conceptudly similar to
the fully allocated cost approach which has historically been relied upon in devel oping the existing
pattern of cost recovery whichisstill observed in theindustry. While average/all ocated cost studies
have becomelesspopul ar inrecent years (and there has been amovement from embedded toforward
looking costs), theeffects of the all ocated/average costing approach to the pricing of switched access
services remains largely intact. Thus, the pro-rata and weighted average cost studies can be useful
in judging the extent to which particular existing rates remain consistent with this long standing
pricing pattern. For instance, where specific rates greatly exceed average cost, this may provide
evidence that costs have sharply declined, or that forward looking costs are currently much lower

than embedded costs were at the time when the rate was devel oped.
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Cost Modeling

TYPES OF COST STUDIES

Q. Can you describe the stand- alone studies you prepared for this proceeding?

A. Y es. Stand-alone cost is the total cost of providing a particular item in a separate
production process, without the benefit of economies of scope. Accordingly, the stand-alone cost
studies we prepared focus on the actual cost of providing intrastate switched access service,
assuming none of the shared cost burden is shouldered by other services (none of the benefits of
economies of scope are attributed to intrastate switched access). Since many of the fixed costs of the
network are attributed entirely tointrastate switched access service, the resulting cost per unit (per
circuit, per minute or per minute-mile) are far higher than in the other studies.

Q. Canyou describethefully allocated (averagetotal) cost studiesyou prepared for this
proceeding?

A. Yes. Average total cost is the total cog of producing agiven quantity of output,
divided by the total number of units produced. The fixed cost of facilities which carry a mixture of
traffic are spread aaoss all of the services that use these facilities using various allocation or
averaging procedures. For example, the cost of switchingistypically spread over intrastate switched
access service, interstate switched access service, basic local exchange service and perhgos other
servicesaswell ( e.g. custom calling service).

Because these allocation or averaging procedures tend to be controversial, and they
necessarilyinvolveadegree of arbitrariness, we prepared two illustrative cost studiesusing different
approaches to the allocation of certain costs In the “pro rata” study, various shared costs were
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attributed to intrastate switched access servicein proportion tothe volume of traffic typically caried
over thefacilitieswhich giveriseto the costsin question. (All minutes aretreated asequivalent). In
the “weighted” study, more of these shared costs areattributed to intrastate switched access service
on the assumption that the selected all ocation process give substantially greater weight to switched
accessand toll traffic than to local traffic. (All minutes are not the same- ong distanceminutes are
given greater weight). The*weighted’ study isconceptually similar to (but |ess sophisticated than)
the cost all ocation process which has historically been used in the telecommunicationsindustry. For
instance, for many years the FCC relied upon a “subscriber plant factor” and “weighted” Dia
Equipment Minutesin allocating costs, thereby giving interstate long distancetraffic greater weight
than local traffic. A weighting approach is designed to reflect (in a simplified manner) various
demand factors, such asthe greater val ue associated with transmitting communications over longer
distances, and the deterrent effect of attachinga price tag to long distance minutes, which have led
many regul atorsto concludethat asmaller than pro-ratashare of certain sharednetwork costsshoud
be allocated to local service.

While the use of a weighted approach to the allocation or averaging of shared costs has
awaysbeen controversia, it hasbeen widely adopted by regulators—whether explicitly orimplicitly.
Therationale behind thistype of weighting processistwofold. A greater portion of the shared costs
are allocated to those services where usage has a higher value per minute of use, and a greater
portion of the shared costsare all ocated to a category in which usage volumes have been suppressed
due to high prices. When comparing long distance and local traffic, it is readily apparent that the
average switched access minute has ahigher value than the average local minute (dueto differences
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in the total distance covered by the typical call). It is also apparent that switched acoess traffic
volumes are reduced due to the fact that most long distance customers pay a per-minute price,
whereas local serviceistypicaly flat rated. For both of these reasons, it is sometimes argued that
switched access and toll traffic should receive greater weight during the allocation or averaging
process.

Q. Can you describe the TSLRIC studies you prepar ed for this proceeding?

A. Y es. Thetotal servicelong runincremental cost of switched accessisthe additional
cost of producing this service, assuming a common production process in which all other services
would be produced in any event. Stated anothe way, the TSLRIC of intrastate switched access
serviceis equal to the firm'stotal cost of producing all of its services assuming intrastate switched
access service is offered, minus the firm's total cost of producing all of itsservices excluding this
service. Accordingly, the TSLRIC studies focus on those costs which inaease because intrastate
switched access serviceis provided. Costs which would remain largely or entirely the same whether
or not thisserviceisprovided will largely o entirely be excluded from the TSLRIC reaults. For this
reason, one can anticipate the TSLRIC results per unit (per circuit, per minute or per minute-mile)
to be much lower than the average and stand alone cost study results.

Many network facilities would be needed in order to provide interstate switched access,
special access and local service, even if intrastate switched access weren't provided. The costs of
these shared facilities are largely excluded from the TSLRIC study. These shared costs are only
included inthe TSLRIC reaultsto thelimited extent thecostsin question wauld increase or decrease
if the servicein question (intrastate switched access) were added or del eted from the overall mix of
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services.

For instance, due to lumpiness and other technical characteristics, the “getting started”
investment in adigital switch (including much of the central processor) would be approximately the
same regardless of whether or not intrastate switched access service is offered (and regardl ess of
whether or not the switch needs to accommodate intrastate switched access traffic). Hence, this
lumpy investment in central processor cgpacity will largely or entirely “drop away” from aproperly
conducted TSLRIC study. In other words, if the TSLRIC study is prepared in amanner which purdy
consistent with the definition of TSLRIC, the central processor costs will have relatively little (or
no) impact on the final TSLRIC cost results.

Of course, by this samereasoning, these costswould also largely or entirel ybe excluded from
aproperly conducted TSLRIC study for variousother services. (These costswould only beincluded
to the extent they would actually increase or dearease with the addition or deletion of the servicein
guestion). This phenomena does not disappear merely because alongrun study isbeing conducted.
Although all costs can be classified as“variable”’ in alongrun study, that doesn’t necessarily mean
that all costsvary in proportion to output, or that all shared costs vary with the addition or deletion
of individual services. Tothecontrary, whenever afirm benefitsfromeconomiesof scaleand scope,
one can anticipate that a properly conducted TSLRIC study will yield unit costs which arelessthan
those developed in a properly conducted average cost study.

For this very reason, acarrier that enjoys economies of scale and scope cannot recover the
totality of its costsif it setsall of its prices equal to TSLRIC. TSLRIC estimaes can appropriately
be used as a pricing floor, but they don’t necessarily provide avalid indication of an optimal price
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level. Tothecontrary, in order to fully recover acarrier’ stotal costs, amarkup or contribution above

TSLRIC is necessary when establishing at |east some (perhaps al) of the carrier’ s rates.

MODEL SELECTION

Q. Let’sturn to the portion of your testimony dealing with cost modeling. Are there
several cost models which can be used to estimate the costs incurred by the LECs in providing
switched access service in Missouri?

A. Y es. For instance, the Benchmark Cost ProxyModel (BCPM) andtheHAI (Hatfield)
model could plausibly be used to estimate forward looking costsin Missouri. A morelogical choice,
however, would be the model which was devel oped by the FCC for usein administering the federal
universal service fund. The FCC model is sometimes called the Synthesis modd, because the FCC
developed it by combining elements of the BCPM and HAI model swith elements of the FCC staff’ s
own modeling efforts. For reasons| wil | explain | ater, werdied heavily, but not exclusively, on the
FCC mode i n developi ng the Staff cost studi esin this proceeding.

Q. Wouldyou pleaseprovide somebackground concerningthe FCC model, and explain
why the FCC decided to devel op its own cost model, rather than relying upon models devel oped by
the carriers it regulates?

A. Yes.InitsMay 8, 1997 Universal Service Order, the FCC adopted auniversal service
planto replacelongstanding federal subsidiestoincumbent local telephone companieswith explicit,
competitively neutral federd universal service support mechanisms. At that time, the FCC also
decided that an eligible carrier'slevel of universal service support should be based upon theforward-
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looking economic cost of constructing and operating the network facilities and functions used to
provide the services supported by the federal universal service support mechanisms.

After avery extensive review, the FCC found problems with all of the models that were
initially submitted for its consideration, and concluded that it could not use any of these modelsto
accurately calculate forward-looking economic costs. [ 245]. The FCC concluded that the HAI
(sponsored by AT& T and other interexchange carriers) and BCPM (sponsored by Sprint, GTE (now
Verizon) and other incumbent local exchange carriers should continue to be considered and
developed further, and it stated that it might also consider models or model components devel oped
by the FCC staff.

After extensiveadditional fact gathering and analysis,the FCC concluded that neither

BCPM or HAI offered a high enough level of accuracy and geogragphic precision,

concluding that neither of these models... estimate the cost of building a telephone

network to the subscriber’ sactual geographiclocation, takinginto account the actual
clustering of customers groupings such as neighborhoods and towns. [FCC 98-279,

13].

In an effort to overcome these problems, the FCC endorsed a synthesis approach, relying
primarily on the Hybrid Cost Proxy Model (HCPM), developed by members of its staff, together
with some aspectsof BCPM and HAI. Throughout my testimony, | refer to this synthesis model as
the FCC model.

Q. Have the carriers developed any other cost models that could potentialy be used to
estimate costs in thi s proceeding?

A. Y es. During discovery and through informal discussions with the parties, we asked
the major ILECs to identify and provide copies of any cos models they anticipated using in this
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docket. Southwestern Bell TelephonelL .P., d/b/aSouthwestern Bell TelephoneCompany (SWBT),
Sprint Missouri, Inc. d/b/a Sprint (Sprint) and GTE Midwest, Inc. d/b/aV erizon Midwest (V erizon)
all provided cost modeling toolsthey had i nternd ly deve oped. U nfortunately, none of thesemodels
was readily capable of estimating costs for any other carriers in the state. Moreover, the models
provided by SWBT weren'’t capabl e of estimating loop costs, which are an important portion of the
costs which have historically been recovered through switched access rates.

We decided not to rely entirely onthe ILEC maodels largely because they were not capable
of estimating costs on a consistent basis across the entire state. In our view, the ability to devdop
cost estimates on a uniform, consistent, basis was imperative in this investigation. Without a
reasonable degree of madeling uniformity, it would be impossible for the Commission to know
whether differences in the estimated costs for various carriers werethe result of differencesin the
underlying cost conditions facing those carriers (e.g. due to differences in customer density or
terrain) or due to differences in the cost models used in devel oping the estimates.

SWBT didn’'t provide a model which was cgpable of estimating loop costs, and the loop
modules provided by Sprint and V erizon werestructured around i nput datawhich wasonlyavailable
for their own service territory. Since this data could not easily be obtained for the remainder of the
state, neither model provided a viable option for estimating costs in the remainder of the state,
particularly in SWBT’ s service area. Moreover, neither Sprint nor Verizon showed any interest in
obtaining the necessary data, or making the necessary modifications to their modds, in order to
develop uniform, consistent cost estimates for all carriers within the state. Accordingly, we
concluded that any reliance upon the ILEC model swould haveto belimited. At least intheir off-the-
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shelf versions, none of these ILEC models provided a viable alternative for our use in this
proceeding.

Q. Y ou briefly mentioned the HAI and BCPM models and indicated these models are
capableof developing consistent cost estimatesfor the entire state. Why didn’t you useone of these
models instead of the FCC model ?

A. Theinterexchange carrierswhich sponsored theHAI model, and theincumbent local
exchange carriers which sponsored BCPM strived hard to convincethe FCC to use their respective
models for the federd universal service support sysem. Consequently, they designed HAI and
BCPM for uniform application to multiple carriers, and they devel oped the necessary input datato
apply these models through the nation. Thus, both models are capable of uniform application
throughout Missouri. It isaso worth noting that both HAI and BCPM were repeatedly refined and
improved in response to criticisms from other parties and feedback from both state and federa
regulators. However, both continued to display seriousweaknessesin theway they locate customers
and deploy cableto reachthoselocations. Thisisof crucia importancein estimating costsof acable
network serving low densty, rural aeas. The FCC modd simply does abetter job in handling this
difficult portion of the cost estimation process, particularly in rural areas.

Perhapsthe most important, and most difficult problemin accurately cal cul ating theforward
looking economic costs of a loop network involves geography—where arethe end-users, and how
much cable and equi pment isneeded to reach them?Although substantial improvementswere made
inthisregard, neither HAl nor BCPM isfully up to thetask, asdemonstrated by avariety of different
indicators that can be used to gauge how well the models deal with geographic aspects of the
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modeling process. In this critically important area, the FCC model provides a significant
improvement over the BCPM and HAI model s. For exampl e, the geographi c aspects of themodeling
process are more open to inspection and modification. The model relies upon data input files
containing customer locations and it generates intermediate data files containing cluster locations
which can be mapped using standard mapping software, and it includes a more sophisticated
approachtothe* clustering” phenomena, which better reflectsthe effi ciencieswhich can be achieved
when customers are located near each other. At least with regard to the critically important
geographi caspects of the modeling process, and particularly with regard toitsclusteringal gorithms,
itisfair to say that the FCC model represents a substantial improvement over both the BCPM and
HAI models.

Q. Y ou have indicated that the geographic aspects of the modeling process are crucial
in estimating loop costs. What improvements does the FCC model offer in this regard?

A. Perhapsthetwo most important factorswhich explain why some carriershave higher
loop coststhan othersaredifferencesin averageloop lengthsanddifferencesin customer density per
route mile. Both of these factors are functions of customer location. Therefore, if one wants to
accurately measure loop costs, and in particular if one wants to know how much higher loop costs
arefor onecarrier thanfor another, itiscrucially important to accurately locate the customers served
by each carrier. The FCC model locates customers, groups these customers into clusters, then
connectsthese customers to the network using methods which are superior to the methods used by
the HAI and BCPM.

In developing its synthesis, the FCC selected some of the strongest features of HAI and
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BCPM, aswell asthe FCC staff model. In designing the customer location and outsideplant portion
of its model, the FCC applauded HAI’s use of geocoded customer location data. The FCC also
incorporated BCPM’ s use of roadsto estimate the location of customers for whom precise geocode
datais not available. The FCC aso endorsed its staff’ s approach to identifying customer serving
areasbased on natural clustersof customers, sending cable directlyto the specificcustomer locations
within each serving area. All of these decisions are sound, and reflect clear progressover HAI and
BCPM. The FCC model is alsowell positioned to benefit from better geocoded data once this is
gathered or becomes available. Asthe FCC noted:
...in addition to the current sources of geocode data, more comprehensive geocode

data arelikely to be available in the future. (1 34)

...use of globa positioning satellite (GPS) technology and E911 data may [also] be

viable alternatives. (Footnote 75)

| believe the GPS option will be cost-effective in rural areas where street addresses don’t
exist, and the number of customers needing to be located is not extremely large. The E911
alternative aso look s promisi ng.

We ultimately concluded that the FCC Model was the beg option for estimating loop costs
in this proceeding, but it still falls short in some regards. For example, it ignores rights of way,
rivers, mountainsand other physical constraints, much likeBCPM and HAI. It clustersand connects
customersusing minimum air distance asthe sd e criterion, which can lead tosignificant distortions,
particularly sincerights of way and other physical constraintsareignored. But the FCC Model does
offer at least some improvements regarding the layout of the distribution network, as explained by
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the FCC:
...both BCPM and HAI, by rdocating customers so as to distributethem uniformly
in square or rectangular distribution areas, create an apparent systematic downward

bias in the required anount of distribution plant that is constructed in less dense
areas.

By designing plant to serve actual customer locations instead of simplified

representationsof customer locations, HCPM issubstantially morelikely to estimate

the correct amount of plant necessary for providing the supported services (1 60).

The FCC model offers a high degree of network optimization, but in some cases the FCC
may have gonetoo far, by “minimizing” costsbelow ared igicleve, snceitignoresrightsof way,
rivers, lakes, mountain ranges, property boundaries and other physicd constraints. But, in generd,
it would befair to say that the latest version of the FCC model is superior to the HAI model and that
the HAI model is superior to BCPM, particularly with regard to the geographic aspects of the loop
modeling process.

Q. Are there other reasons why you chose to rely extensively on the FCC model, in
preference to BCPM, HAI and other model s sponsored by partiesto this proceeding?

A. Yes. Oneof the problemswith cost modeling in aregulatory context isthat the cost
models and inputs developed by participants in that process tend to reflect the biases or advocacy
positions of these participants—or at least that is the perception of other participants in the process.
For instance, the incumbent LECs who sponsored BCPM frequently argued that HAI was biased
downward—producingunrealistically low cost estimates. At thesametime, theinterexchangecarriers

who sponsored HAI frequently claimed that BCPM was biased upward—producing unrealistically
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high cost estimates. Clams of upward and downward bias permeated the discussion of the BCPM
and HAI models (respectively) andtheir inputs. Thisisn't surprising since these cost models were
put forward by parties that havea direct economic stake in the outcome of the modeling process.

An important advantage of the FCC modéd is that it was developed and refined by a
regul atory agency, rather than by a party which had aneconomicinterest in putting forwardrel atively
high or low cost estimates. This contrastswith most of the other availablechoices, which aemodels
that were developed and sponsored by carriers who have a direct stake in the outcome of the
modeling process. In this case, the cost daa could influence the rates the carriers are dlowed to
charge (or will be required to pay) in the future

Q. Some of the ILECs may argue that their models are superior to the FCC model,
because they rely upon carrier-specific inputs. What is your response?

A. While the parties may think that inputs they have internally developed offer an
advantage, because they are more “carrier specific,” from a regulatory perspective, this actudly
represents a serious disadvantage. For one thing, the party which developed the inputs will have a
strong informati onal and adv ocacy advantage over any party wanting to dispute those inputs. Since
the Commission wants to achieve the fairest, most accurate results possible, itisn't particulay
helpful to “stack the deck” in favor of the party which developed a particular s& of inputs,
particularly where it would be difficult, or impossible, for opposing parties to verify or refute the
validity of many of these inputs.

At least from the Staff perspective, there is a strong advantage to sarting with the default
inputs developed by the FCC for use in their model. While they are not perfect, these inputs were
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developed by aregulatory agency after athorough, detaled review. The major inputs to the FCC
model were heavily scrutinized throughout round after round of comments a thefederal level. Not
surprisingly, theseinputs generally produce cost estimates which are higher than those which result
from theinputs advocaed by the interexchange cariers, and lowe than those whichresult from the
inputs advocated by the ILECs.

Admittedly, just becausetheinputs sel ected by the FCC tendto fall within therange of inputs
advocated by theHAl and BCPM sponsorsdoesn’ t necessarily mean that they are perfectly accurate.
However, the fact that these inputs were developed by a regulatory agency after careful review of
extensive evidence in a highly contested proceeding provides some degree of assurance that they
provide a sound, unbiased starting point for this Commission’s own deliberations.

| am not suggesting that the default inputs to the FCC model should be followed without
exception. Rather, | contend they provide a reasonably unbiased and appropriate starting point for
modeling decisions in this proceeding, and that the burden should be onanyone seeking to deviate
from these inputs to provide sound reasons for modifying or replacing those inputs with others. |
have endeavored to meet this burden with respect to the few areas where we deviated from the
FCC’ s default inputs.

Q. The FCC model is anational model that was devel oped to suit specific needs of the
FCC. It might be argued that this model doesn’'t produce carrier-specific costs, or that it isn't
appropriate for use in a state-specific proceeding. What is your response?

A. Any cost modeling effort is fraught with difficulty and tradeoffs. | will readily

concede that because the geographic and other attributes of each state are sufficiently unique, itis
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difficult, if not impossible, to develop accurate cost estimatesfor every part of every state. The FCC
model is designed to produce consistent, meaningful resuts across the entire nation. Given the
tradeoffsinherent in such amodeling efort, the accuracy of the results may be diminished in some
instances. However, that isarel atively minor consideration in this context, and this does not negate
the important benefit of an internally consistent modeling effort in a statewide cod investigation of
thistype.

In aproceeding of thistypeit isvery important to generate internally consistent, reliable cost
resultsfor every part of the state. If the Commission were to rely upon carrier-gecific models, like
those proffered by Sprint and V erizon, it would not have availablea consistent set of cost datawhich
can meaningfully be compared across carriers. Consider what would happen if the Commission
attempted to rely upon carrier-specific cost studies submitted by various carriers using their
respectivecost models. If the cost estimates submitted by one carrier werelower than those produced
by another carrier, the Commission would have no way of meaningfully interpreting these results,
particularlyif the estimates don’t focus on the same parts of the state. In the absence of a consistent
methodology, if different costs are estimated by different carriers, the Commission would have no
way of knowing whether the reported differences reflect a difference in the underlying cost
conditionsinthetwo carriers' respective serviceareas, differencesinthepricespaid by thesecarriers
for comparable equipment, or differences in the carriers' engineering, management or purchasing
practices. Even more disturbing, such reported differencesin cost might reflect differences in cost
modeling techniques, differencesin simplifying assumptions used during the modeling process, or
differences in costing philosophy, rather than any differences in the actual costs incurred by the
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respective carriers.

Just as the FCC needed a reasonable degree of consistency in cost estimates for different
statesin order to accomplishits purpose, this Commission needs areasonabl e degree of consistency
in cost estimates for different carriers operating in Missouri in order to accomplish its purpose.

Whilethe FCC model is anational model, that doesn’t mean that it produces the same cost
results for every carrier, or that it is incapable of capturing state-specific or carier-specific cost
differences. To the contrary, the essence of the problem facingthe FCC was to accuraely estimate
the cost of providing service within the specific geographic areas seved by particular carriers, in
order to determine which carriers and which states deserve high cost support. While there are
undoubtedly weaknesses in the FCC model (as there are with any of the alternatives), these
weaknesses can be minimized by refining the model, or its inputs, as the Staff has donein this
proceeding. | will discuss my recommended Missouri specific inputs|ater in my testimony.

Q. It might be argued that the FCC adopted its model for alimited purpose, and that it
shouldn’t be used in this proceeding because it wasn't designed to estimate switched access costs.
What is your response?

A. | will readily concede that the FCC hasn’t endorsed using its model for any purpose
other than administration of the federal universal service fund. That doesn’t mean the model isn’t
capable of being used for other purposes. In fact, the sponsors of the HAI model (one of the
predecessor models incorporated into the FCC’ s synthesis approach) designed it to be capable of
estimating unbundled element costs, and they al so anticipated thepossibility of usingthe HAl model
to estimate switched access costs-the focus of thisproceeding. Thus, it isn't surprising that, with a

33



10

11

12

13

14

15

16

17

18

19

20

21

Direct Testimony of
Ben Johnson, PhD.

bit of effort, the FCC model can be adapted to provideavariety of different types of cost estimates,
including estimates of the cost of providing intrastate switched access cost service.

Whilethe FCC model’ s approach to estimating costs isn’t perfect, it has fewer weaknesses
than most of the alternatives. The FCC model is areliable, solid platform which is open to review
and modification. Furthermore, the FCC model’s default inputs provide a neutral baseline from
which selected inputs can be readily adjusted to provide more accurae, Missouri specific cost
estimates. The model is extremely flexible and alows full customization tailored to the unique
geography of Missouri.

Even if the FCC model weren't a superior choice on purely technical grounds (whichit is,
at least with regard to loop costs), | would still recommend using this model, because it has the
ability to generate internally consistent, state-specific loop cost results for every wire center in
Missouri and becauseitisunbiased. Incontrast, carrierslike Sprintand V erizon have adirect interest
in the outcome of this proceeding, since it may affect the level of accessrates they are allowed to
charge (or required to pay) in Missouri. Evenif thisdirect interest in the outcome of the proceeding
has no impact on their cost modeling decisions, it couldlead other partiesto question the reliability
of cost estimates which are developed using their models. For thisreason aswell, | believethe FCC
model, and particularly its default inputs, offers a superior alternative to the carrier-spedfic models
and inputs provided by the ILECs in this proceeding.

Q. Hasn't the FCC model sometimes been characterized asa Black Box?

A. Y es, but | don’tthink thisisafair char acteri zation. To the contrary, | would arguethe
FCC model is at least as open and accessible as other models which might be considered for usein
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thisproceeding, such asVerizon’ sintegrated CostModel (ICM). LikeHAI, BCPM and Sprint’ scost
model, large portions of the FCC’ smodel have been created in Excel, and thus are highly accessible
tointerested parties, evenif they havenot previously had an opportunity to becomefamiliar withthe
model. Other portions of the FCC model (e.g. the customer location and clustering routines) were
writtenin Pascal. Thiswasperhapsan unfortunate programming choice, which somehavecriticized.
However, the source code is open for inspection, and the parties have an opportunity to modify the
source code if they feel so compelled. Furthermore, the FCC staff recently released an alternative
version of the FCC model which uses the Delphi programming language, rather than Pascal. This
provides another option for userswho are interested in examining, or modifying, this portion of the
model. In general, the FCC model isadequately open to inspection and modification, and it has been
thoroughly reviewed, tested, and critiqued by numerous interested parties.

Q. Will you please elaborate onyour statement that the FCC modd isopentoreview and
modification?

A. “Black box” isaterm that is often used to describe cost models which incorporate
assumptionsthat are not readily accessible, rely upon algorithms which cannot be seen or critiqued,
or rely upon computational processes which are not fully integrated with each other, so that other
parties have difficulty learning, operating, or modifying themodel. Unless amodel isfully “open”
to inspection, regulators and other parties cannot thoroughly sudy the inner workings of themodel,
and it will bedifficult or impossibleto fully audit studiesthat are produced by the model. Unlessthe
various computer programs or “models’ are directly linked or integrated, it is considerably more
difficult and time consumingto create altemative versions of the cost studies, totest the impact of
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different assumptions, or to test the validity of the algorithms within the models. Hence, a model
whichis open to review and modification is preferable to onethat is not. While noneof the models
availablefor use in this proceedi ng are perfectly open and easy to understand, the FCC model is
sufficiently open to inspection. Further, many of the parties arealready quite familiar withitsinner

workings.

STAFF USE OF OTHER COST MODELS

Q. Did you rely entirely on the FCC model in developing the Staff cost studiesin this
proceeding?

A. No. Weinitially planned to usethe FCC model (with some enhancements) to estimate
switching and transport costs, as well asloop costs. Asour work progressed, we learned that the
threelargest ILECs in the state had strong objections to our planned approach. Sprint expressed its
concerns in a letter dated September 17, 2001, Verizon expressed its concerns in a letter dated
September 24, 2001 and SWBT expressed its concernsin aletter dated September 25, 2001. These
letters vehemently opposed using the FCC model. Most of the complaints were focused on alleged
flaws in the FCC model, and its alleged inability to accurately model carrier-specific costs (e.g.,
reflecting the actual types of switches that are currently included in their network, and the current
configuration of the carrier’ s actual transport networks).

After carefully evaluating these complaints, we reconsidered our initial plan torely entirdy
upon the FCC model. We subsequently decided to reduce our reliance on the FCC model. We used
the FCC model to develop loop costs, and used portions of the cost models and data provided by the
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ILECsin conjunction witha portion of the FCC model to develop our switching and transport cost
estimates.

More specifically, we relied upon switching investments devel oped by Sprint and Verizon
using Telcordia sSwitching Cost Information System (SCIS). The SCI S output for Sprintwas dated
September 1, 2001. The SCISoutput for Verizon and Century Tel switcheswasdated May 17, 2001.
It was provided by Verizon in response to an informal discovery request from BJA. We devel oped
analogousinvestment amountsfor SWBT based upon contract information and cal cul ations provided
by that firm.

We used a similar approach in developing our transport cost studies. SWBT’s transport
investmentswere devel oped using SWBT’ s SPICE modd (SBC Program for Interofficeand Circuit
Equipment Costing, version 1.0, provided by SWBT on December 26, 2001, incorporating a“ patch”
to fix certain problems, which was provided by SWBT on January 22, 2002.) Sprint’s transport
investments were devel oped using the Transport Cost Module (TCM) of the Sprint Service Cost
Model dated September 1, 2001. Verizon and Century Tel’ s transport costs were developed using
investment outputs from the Interoffice Transport Module of Verizon's Integrated Cost Model
(ICM), Release 4.4, dated October 2001.

The switching and transport investments were converted into annual costs using the portion
of the FCC model which converts investments into annual costs. Cost modeling algorithms

developed by our firm were used to convert the resulting annual costs into per-minute costs.
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INPUTS

Q. You've mentioned model inputs several times. How important are inputs to the
modeling process?

A. Without question, input choices area critical step inany modeling processand can
profoundly affect the costs that are developed. The inputs used in the modeling process influence
the models' outputs, and some recent studies have indicated that differences in input values are
sometimes the dominant reason for differences in outputs. For example, in a comparison of the
Hatfieldmodel (sponsored by AT& T) and BCPM model (sponsored by several ILECS), Christensen
Associatesfound that rel atively few input items accounted for themgj ority of thedifferencein model
outputs. [ Economic Evaluation of Proxy Cost Models for Determining Universal Service Support,
January 9, 1997]. Christensen concluded that ..."the surest path to amodel that will be satisfactory
to the Joint Board and the FCC is through a process that will focus on establishing a few key
specifications that drive the proxy cost model results.” [Id., p. 4]

Similar conclusions were reached in a Utah study that examined results from three models
using similar input assumptions: Hatfield 2.2, the Cost Proxy M odel (devel oped by Pacific Bell), and
BCM2. Hatfield 2.2 was a predecessor of HAI, and the other two models were predecessors of
BCPM:

Insum, thethree model syield estimates of theaverage monthly cost of an unbundled

Utah loop that all fall within avery narrow range ($3). Hence, it appears that the

models may be reconstructing thelocal network ina cost-comparable manner even

though they employ different methodol ogies. Furthermore, it may suggest that what

distinguishes one model from the others, in practice, are the values of the user-

defined assumptions employed rather than inherent differences in the hardwired

network architecture.
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[Kevin T. Duffy-Deno, et a., 4 Comparative Analysis of Loop Cost Proxy Models,
Preliminary Draft #2, Utah Division of Public Utilities, October 18, 1996, p. 5]. The Utah study also
developed elagticities for changes in placement costsand fill factors. It found significant changes
in loop costs when assumptions for placement costs were changed for BCM2 and CPM. It also
found significant changesin costs whenfill factors were changed for CPM and Hatfidd. [Id., Table
2, p. 4].

While these studies confirm the importance of inputs, the algorithms within the models are
also important. Even if the inputs are synchronized to achieverelatively s milar statewide average
results, different models still tend to produce different estimates.

Q. Are some inputs and algorithms moreimportant than others?

A. Y es. Thereisan informal consensusamong model buildersthat certain aspectsof the
modeling process arethe major “ cost drivers’. Right at thetop of any list of factors explaining why
certain areas have unusually high loop costs will be customer location or dispersion, and customer
demand (line counts). If asmall number of customersare widely dispersed over large areas, |0op
lengthswill belong and line countswill below, relativeto the size of the area served, and thus costs
will tend to be relatively high.

Customer demand is an important cost driver, since customer density determinesthe extent
to which economies of scale can be exploited; in remote areas with very few customers, the fixed
costsof the network are spread over relatively few lines, drivingup the cost per line Thereforeitis
preferablefor cost studiesto useline countswhich closely approximate, or match, the actual number
of linesin each area. A comparison of actual versus modeled lines can provide an indication of
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modeling accuracy. An exact match can be achieved if the model is adjusted, or “conformed,” to
match the actual number of lines in each wire center. Even when this adjustment is performed, a
comparison of themodel’ slinecountsbefore they have been conformed tothe actual line count data
can provide a useful indication of modeling error.

Theinteraction of customer location and demand level largely determines cost per loop, the
single most important netwark cost element. Most high-cost areas are ones with a handful of
customerssprinkled far fromthewirecenter. Itisobviouslymuch more costlyto serve 50 customers
spread over miles of roads within a50 square mile areathan it isto serve 50 customers concentrated
in asingle city block. Hence, the “geographic” inputs, which determine the number of lines, the
location of customers, and the amount of cable used to sarve those customers, tend to be the most
important inputsin the presant context—-wherethe key problemisto accurately identify thehigh cost
areas in the state, and to determine how much more costly it is to serve these areas than to serve
other parts of the state.

Q. Are other types of inputs aso important?

A. Y es. Inadditionto the“geographic” inputsdiscussed above, certain other inputstend
to have a significant impact on the cost calculations. Some of the more important ones include:

Asset lives and depreciation rates

Choice of technology (e.g. copper/fiber deployment)

Conduit costs

Cost of capital

Drop lengths

Fiber electronics costs

Fill factors (utilization rates)

Inflation factors and produdivity adjustments

Installed cable costs per foot.
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Maintenance and other expense factors

NID costs

Other aspects of the development of annual cost factors

Structure sharing

Switch purchase prices and associated vendor discounts

Q. Should the Commission substituteits own judgment for that of the FCC withrespect
to appropriate vadues for every input to the FCC model?

A. Itiscertainly freeto do so. However, thisisn’t necessary. Asl indicated, animportant
advantage of the FCC default inputs is that they are relatively unbiased, and they were developed
through avery extensivereview and comment process. Besides, there aremorethan 1400 inputsand
it would not be time wd| spent to thoroughly analyze and debate all of theinputs driving the FCC
model. In a Kansas proceeding, we helped organize a collaborative process through which the
opposing parties stipulated to all but a handful of the most important inputs, leaving relatively few
decisions for the Kansas Corporation Commission to make. In those negotiations, the parties
changed only a few inputs, agreeing to use the FCC default values for the great majority of the
inputs. For example, stipulated inputs which were modified in Kansas included state-specific tax
rates, the cost of capital, and the percentage mix of aerial, buried andunderground support structures
(i.e., plant mix). The plant mix assumptions included in the FCC model’s default inputs reflect
national averages, and are not necessarily representative of conditions in states like Kansas or
Missouri, which rely more heavily on buried cable.

The willingness of the parties in Kansas to accept many of the default inputs wasn't

surprising, since the FCC default inputs have been extensively scrutinized at the federal level, and
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the FCC attempted to strike areasonabl ebal ance between conflicting claims. Thus, whilethe parties
may have believed the FCC didn’t go far enough in adopting their positions concerning various
inputs, they realized that for every argument they might raise, other parties-who took conflicting
positions on these issues before the FCC—could raise analogous arguments going in the opposite
direction. The parties know that, even if they made a convincing argument to change afew of the
defaultinputs, partieswith opposing positionsmight makean equally persuasiveargument to change
other inputs, which would have an offsetting impact on the final cost estimates. Thus, a lengthy
debate about hundreds of different inputs isn’t necessarily a very constructive use of limited
resources in a proceeding where time could be better spent on other issues. | believe the same
principlesapply to this proceeding. To theextent the parties want to debate specific inputs, it makes
sense to focus tha debate on a few of the most importart, and most contentious, inputs.

Q. Couldyou pleasebriefly elaborate on the approach you used in selectinginputsto the
FCC model?

A. Yes. Asl indicated, Staff believesitismost constructivefor the Commissiontofocus
attention on afew key inputs, rather than debating the best setting for hundreds of different inputs.
To the extent the number of inputs discussed in this proceeding is somewhat limited, it will allow
the parties to focus their resources on the most important topics. With a more focused debate, the
partieswill be able to provide the Commission with better, more detailed evidence concerning the
key issues, and the Commission will be able to devote greater attention to the specificissueswhich
are of greatest concern to the parties.

During discussionswiththe partiestoacost rel ated proceeding in Kansas, the benefitsof this
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morefocused approach became apparent. In that proceeding, it was clear that the partiesheld widely
differing views concerning numerous different inputs. It also became apparent that in many cases
the FCC default valuesfell somewherein the middl e of the range of values preferred by thevarious
parties. This wasn't surprising, since Sprint, SWBT and AT&T were al participants in the
proceeding inwhich the FCC devel oped the default val ues, and none of these partieswas completdy
satisfied with the outcome of the FCC’ sdeliberations. However, in adopting the default val ues, the
FCC attempted to badance the competing claims of these and other parties.

Whilethe partiesin Kansasdidn’ t reach compl ete agreement on the appropriatei nputsto use
inthe FCC model, they did agreethat it wasineveryone’ sinterest to limit the number of input issues
beinglitigated, and they tried to co-ordinate thefilings of the different parties, in an attempt to avoid
unnecessary confusion. Asaresult, the partiesworked with a “baseline” set of inputswhich largely
relied upon the FCC’ s default inputs, with certain modificationsto which all parties agreed, at least
in general terms. Of course, the parties remained free to run other model scenarios in which they
modified sel ected inputs, and the Kansas Corporation Commission ultimately resolved theremaining
disputes.

Consistent with this phil asophy, in developing the Staff cost studiesin this proceeding, we
largely accepted the default inputs adopted by the FCC. We modified inputsin just afew key subject
areaswhile devel oping the Staff cost studiesfor this proceeding. These subject areas are asfollows:
customer location data, customer line counts, the wire center data base induding host/remote
relationships, plant mix, sharing of trenching costs with other entities, sharing of structure costs
between feeder and distribution cable, cod of capital, stateand local taxes, and the depreciation rates
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applicable to copper cable and switching facilities.

ComMmMON CoSTS

Q. The primary thrust of your cost modeling efforts focused on costs related to the
network facilitieswhich areused in providing switched acoessservice. Arethereother costsincurred
by carriersin providing intrastate switched access service?

A. Y es. Inadditiontocostswhich vary directly with network investments, carriersaso
incur corporate overheads and other miscellaneous costs. These remaining, miscellaneous costs can
fairly be described as “common costs.” Common costs arise because carriers produce multiple
outputs using many of the same resources and producdion processes. Some of these costs are
common to the entire output of the firm, whileothers are common to various subsets of these outputs
(e.g. retail services). Typical examples of costs that tend to be common to the entire firm include
salaries and other costs of the firm's upper level executives, legal expenses, and audit expenses.

Common costs are not directly attributable to asingle service, yet they vary to some degree
withthe number of servicesoffered, and the quantity of each servicewhichisproduced. Asageneral
matter, adding additional services (or increasing production of one of its existing services) will tend
to increase the level of common costs; however, the increase will not necessarily be directly
proportional to the number of services or the volume of output. Because of what economists refer
to aseconomiesof scaleand scope, the costs of produd ng multipleserviceswithinasinglefirm may
be less than the sum of the analogous costs that would be incurred if each of the services were

produced separ ately.
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Q. Did you model common costsin great detail ?

A. No, thiswasn’t feasible. One of the problemsisthat common costsvary asafunction
of many different variables. For example, the number of executives employed by the firm, and the
salaries and bonuses paid to those executives vaies widely, depending uponthe overall scale and
scope of the firm’'s operations. However, it would be exceedingly difficult, if not impossible, to
determine the extent to which these and other common costs vary as a function of the firm's
investment level, as afunction of its traffic volumes, as afunction of the diversity and scope of its
service offerings, as a function of its revenues, as afunction of the geographic scope of its service
territory, as a function of the number of customers served, and so forth. All of these factors
undoubtedly influence the level of common costs incurred by the firm, but it is difficult, if not
impossible, to determine the relatively importance of each contributing factor. It ssmply wasn’'t
feasible to disentangle dl of these different cause and effect relaionships in order to precisdy
estimate the level of common costs which should appropriately be included in each type of cost
study.

It is conceptually clear what | evel of common costs should beincluded in a TSLRIC study
for intrastate switched access service-that amount by which the firm’s common costs would be
increased or decreased as aresult of adding this serviceto, or deletingthis service from, the set of
other servicesoffered by thefirm. These incremental common costsarenot zero, but itisn’t feasible
to precisely quantify them. Duringthe course of my career, | have reviewed numerous incremental
cost studies prepared by parties to regulatory proceedings. To the best of my recollection, none of
these studies attempted to precisely measure the extent to which the firm’s common overheads
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would incrementally increase due to offering, or not offering, the service being studied. Dueto the
inherent complexities of this issue, if common costs were included in the study, they were
incorporated on a simplified basis—for instance, they might be etimated as a percentage of other
costs developed within the study.

Similarly, if intrastate switched accessservicewereacarrier’ sonlyoffering, it isobviousthat
the firm would havefewer executives, and some of the remaining executives would be paid lower
salaries. What is not obviousisthe precise degree to which these and other common costswould be
reduced if thiswerethe only service offered. Y et, thisistherel evant amount of common costswhich
should be included in a Stand Alone cost study for this service.

Given these complications, and theinability to achieve great precisioninthisarea, myinitia
inclination wasto simply exclude common costs from the Staff cost studies. Thiswasthe approach
weused in the“draft” cost studieswhich were distributed to the partiesfor review and comment on
April 1, 2002. The accompanying documentation pointed out that corporate overheads and other
common costs were not included, and noted that the need to recover common costs should be
considered when making compari sonswith existing rates, and when using the cost resultsto devel op
recommended rates. Based upon feedback we received from the ILECs, however, | concluded that
thisapproach was confusing, and that it would be preferable to include an estimate of commaon costs
inthe various cost studies, notwithstanding the fact that any such estimate wouldnecessarily be less
precise than theremaining portions of the studies.

Q. Would you please explain the approach you usad to estimate common costs?

A. Yes. | began with areview of 20 Automated Reporting Management Information
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System (ARMIS) acoountsreported by SWBT and Verizon for their Missouri operations. These are
the only carriers who file ARMIS data for Missouri. | focused on 14 specific ARMIS expense
accounts which contain what | would describe as common costs:

5300 - Uncollectible Revenue
6611 - Product Management

6612 - Sales

6613 - Product Advertising

6711 - Executive

6712 - Planning

6721 - Accounting and Finance
6722 - External Relations

6723 - Human Resources

6724 - Information Management
6725 - Legd

6726 - Procurement

6727 - Research and Development
6728 - Other General and Administrative

In addition, | reviewed six ARMIS investment accounts. The depreciation and other costs
associated with these accounts can a so be classified as common costs:

6112 - Motor Vehicles

6114 - Tools and other work equipment

6121 - Land and Building

6122 - Furniture and Artwork

6123 - Office Equipment

6124 - Genera Purpose Computers

In reviewing this ARMIS data, | recognized that downward adustments are necessary to
reflect the differencesbetween retail and whol esal e offerings, and to reflect the differences between
embedded and forward looking long run costs. The embedded cost dataincludes costs which would

not be incurred on aforward-looking basis by an efficient carrier operating in along run planning
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horizon. Moreover, some of these accountsinclude costswhich are not required for, nor beneficial
to, switched access service and other offerings which are provided on a wholesale basis to other
common carriers. Thelatter distinctionisparticularly important to the devel opment of an appropriate
common cost factor for switched access service, because many common costs are largely, if not
entirely, driven by acarrier’ sretail service offerings. Thisis consistent with the FCC’s conclusion
that no more than

ten percent of costs in accounts 6611, 6612, 6613, and 6623 are not avoided by

selling services at wholesale. [FCC First Report and Order, CC Docket No. 96-98,

1928]

Based on thisreasoning, it isreasonable to conclude that 90% of the costsin these accounts
areexclusively related to retail service offerings. The remaining 10% are rdated to both retail and
wholesale operations. Stated differently, it is reasonable to conclude that no more than 10% of the
marketing and customer service costs incurred by LECs are attributable to both their retail and
wholesale offerings. Similar, but less substantial, complications arise with regard to many of these
accounts—theintensity of effort requiredto provideservicetoretail customerstendsto behigher than
the analogous eforts required in provide service to other carriers on awholesale basis.

After reviewing the ARMIS data, | concluded that the common costs relevant to switched
access service are nearly 25% of the total revenues aurrently generated by Verizon and SWBT in
Missouri. Stated differently, nearly 25% of the revenuesreceived by these carriers are attributable

to recovery of embedded common costs which are relevant to intrastate switched access service.
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Taking this information into account, and taking into account the differences between
embedded and forward looking cost levels, | added an allowance for common costs equal to 5% of
the current switched access revenues plus 20% of the estimated costs (prior to adding common
costs). Under thisapproach, asmall portion of thecommon costs wereincluded on a uniform basis
in each of the stand alone, average/alocated and TSLRIC cost studies, while the major portion was
estimated on the basis of total costs, thereby allowing the overal level of common costs to vary
widely, depending upon the type of cost being studied. While great precision isn’'t feasible in this
regard, | believe thetechnique and percentages | have used redlistically reflect the overall level of
common costs, as well as the degree to which these costs differ when viewed on a stand alone,
average, andincremental bags.

Theapproach | have used ensuresthat the level of common costsincluded in the stand a one
studies substantially exceeds the level included in the average/allocated cost studies, and it also
ensuresthat avery small, but non-zero estimate of common costsisincluded inthe TSLRIC studies.
This follows logically from the fact that a firm’s common costs will increase dlightly when an
additional tariff element or service is added to the overal mix of offerings, but the incremental
impact will be quite small. By including an allowance for common costs based upon 5% of current
revenues, | have taken this phenomena into account, and have provided an alowance for
uncollectibles, billing and collection, tariff development and maintenance, and othe common costs

which tend to vary with revenues.

49



10

11

12

13

14

15

16

17

18

19

20

21

Direct Testimony of
Ben Johnson, PhD.

End Office and Tandem Switching Costs

MODELING APPROACH

Q. You initially considered relying entirely on the FCC model to estimate switching
costs. Can you briefly describe this aspea of the FCC model ?

A. Y es. End office switching investments are devel oped from a user-adjustabl e tabl e of
investments. The default inputsused in thistable refledt afixed cost (in 1999 dollars) for aremote
switch of $161,800 and a fixed cost (in 1999 dollars) for both host and stand-alone switches of
$486,700. In addition to these fixed amounts, additional investments are estimated to occur at the
rateof $87 per line (in 1999 dollars) for remote, host, and stand-al one switches[ FCC 99-304, 1296].
The cost of an entireswitching system (consisting of ahost and its associated remotes), isallocated
evenly over al lines served by the host/remote configuration. So, once the model computes
investmentsfor each switchinahost/remote cluster, it cal culatesthe average investment per linefor
all of thelinesin the cluster.

Another option offered by the FCC model blends or averages an overall efficient mixture of
host, remote, and stand-al one switches, using the following cost per lineformulafor large LECs: (y
= -14.922*In(lines) + 242.73). The formula for small LECs is (y = -14.922*In(lines) + 416.11)
[HCPM documentation file 3_HM50a_ModDes AppB.doc § B82-83].

Q. Y ou ultimately decided not to rely upon this portion of the FCC model. Can you
briefly explain some of the weaknesses which contributed to this decision?

A. Y es. Although the FCC model includes afixed and variable component to switching
costs, it does not distingui sh between the portion of the variableinvestment which varieswith traffic
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and the portion which varies with the number of lines. Because traffic volumes tend to vary with
lines, itisn’'t asimple matter to fix thisproblem. Theability to d stinguish between different variable
costs is one of the advantages of the SCIS model. This distinction is particularly important when
developing stand alone and TSLRIC studies, as we have done in this proceeding.

Another weakness in the FCC model is that the data used by the FCC in developing its
default inputs was limited to new switch purchases. | think it ismore appropriate to look at the
discountsreceived from the manufacture on both new and growth purchases. The blend of d scounts
received over the life cycle of theswitch ought to be cons dered, as| discusslater in my testimony.

Another potential problem is that the FCC model doesn’t adequatdy distinguish between
large scale switcheslike Nortel’sDM S 100 and L ucent’ s5ESS and smal e scal e switcheslikethose
offered by Mitel and Redcom. The smaller switches, which have substantially lower fixed costs, are
more cost effectivein somerural applications. Asaresult, the FCC model tendsto overestimate the
cost of stand alone switches for remote rural areas, at least when using the default inputs.

Q. Y ou mentioned that you relied on the SCIS model to devel op switching investments
for Sprint and Verizon. Can you elaborate on this model and how you used it in developing
switching costs for this proceedi ng?

A. Yes. The SCIS model was developed by Telcordia Technologies. Telcordia, a
successor to Bellcore, was created during thedivestiture of the Bell System in 1984 to servethe Bell
operating companies by providing a center for technological expertiseand innovation. The SCIS
model isacomplex model which is capable of providing many different kinds of switching related
outputs. It has been widely used throughout theindustry for many years. Both Sprint and Verizon
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rely on SCIS investment outputs in developing their estimates of switching costs for various
regulatory purposes. SWBT previously relied upon SCIS for cost studies submitted in regulaory
proceedings, but it no longer does so.

Q. Can you describe the SCIS methoddogy for developing switching investments,
starting with thekey inputs?

A. End office switching investments are developed by SCIS using a large number of

inputs, including:

a Type of office (host, standalone, remote, tandem)

b. Number of lines (including integrated DL C lines)

C. Line traffic characteristics (for example, CCS per line and the line concentration
ratio)

d. Processor utilization

e Number of trunks (local and tandem)

f. Trunk traffic characteristics (for example, calls and CCS per trunk)

0. Traffic characteristics for switched features

h. Switch vendor disoounts

i

Averagefill

Q. Canyou briefly describethe processwithin SCISwhich devel ops specificinvesments
for individual end offices?

A. Y es. SCIS takes the manufacturer list price of the various components of a switch,
adjusts them for volume and other discounts available to the carrier, and calculates the total
investment necessary to configure the switch. The details of these calculations are hidden from the
user, which iswhy this model haslong been characterized asa “black box.” The model also hasa
reputation for not being very user friendly, and its extensive documentation can be confusing and
difficult to absorb.
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The investments output by SCIS can be organized into the following six categories or

elements[ Switching Cost Study Methods, Sprint Missouri, Inc., September 1, 2001, page 12]:

a
b.

oo

Q.

Processor - the investment associaed with the set-up of calls.

Fixed Line - theinvestment required to terminate thelocal loop in the central office.
It is composed primarily of a line card, the main distribution frame (MDF) and
protector.

Line Usage - the investment associated with usage sensitive line-side switching.
Trunk Usage - the investment associated with usage sensitive trunk-side switching.
Umbilical Usage - the usage sensitive investment necessary to operate the
host-remote links.

SS7 Link - theinvestment associatedwith the SSP (Service Signaling Point) located
in the central office.

Canthe SCISoutputsbe analyzed in amanner which facilitates devel opment of stand

alone, average and TSLRIC studies?

A.

Q@0 o0 oW

Y es. SCIS provides switching investment outputs for the following categories:

Getting started (hereafter referred to as “ start up costs’)
Line Terminaion (Port)

Reserve CCS

Line CCS

Trunk CCS (applicableto host or stand alone switches only)
Tandem trunk CCS

Umbilical CCS (applicableto remote switchesonly)

Thefirst category containsfixed costs which are not traffic sensitive, and which do not vary

with the number of linesterminated on the switch. The CCS categoriesall vary with traffic volumes

and the Line Termination category varies with the number of lines terminated on the switch. These

distinctions are useful in developing different types of forward looking cost studies.
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Q. Y ou mentioned earlier that Sprint and Verizon use the SCIS as part of their switch
cost modeling process. Can yau briefly explain the approach used by Sprint?

A. Y es. Inthediscovery phase of this proceedingand throughinformd discussionswith
the parties, we asked the major LECsin the stateto identify and provide copiesof switching modds
they anticipated usingin thisdocket. Sprint provided its Switching Cost Module, which is part of
the Sprint Service Cost Model. The Sprint Switching Cost Modu e (hereafter referred to asSCM)
contains SCI S output, along with switch software investment, demand data from traffic studies, and
an estimate of the processor milliseconds required to process calls. The Sprint SCM also includes
annual cost factors which are applied to the variousinvestments and algorithms which are used to
develop switching costs per minute.

Q. Can you briefly explain the approach used by Verizon?

A. Y es. Verizon provided a copy of its Integrated Cost Model (ICM) which contains a
switch module. The copy of ICM which wewere provided isalso capable of generating cost results
for switches which are now part of Century Tel. In July 2000, Century Tel purchased 107 wire
centersfrom GTE (now knownasVerizon). Century Tel iscurrently in the process of acquiring the
remaining 98 Verizon exchanges in Missouri. Like the approach used by Sprint, Verizon relies
upon SCIS outputs in its modeling process. The ICM also uses switch investment output from
COSTMOD (aproprietary switching model developed by GTE) to provide analogous investments
for GTD-5 switches. Within ICM, call setup and MOU investments are converted to rae
period-specific investments. Loading factors such as EF& | (Engineered, Furnished and Installed),
power, and test investments are applied to the SCIS/COSTMOD outputs to determine loaded unit
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investments. Land and buil ding expenses associated with switch investments are captured in the
ExpenseModule. Algorithmswithin ICM convert these investmentsinto annual costs and costs per
minute.

Q. You mentioned that SWBT no longer uses SCIS. Can you briefly describe the
approach currently used by SWBT in devel oping switching cost estimates for regulatory purposes?

A. Y es. SWBT provided uswith copiesof itsSwitching Information Cost Analysis Tool
(SICAT) and Network Usage Cost Analysis Tool (NUCAT). SICAT is a Microsoft Excel®
spreadsheet based model which enables the user to supply various switching contract data called
"bills of costs’ in which switching investments are calculated, resulting in an output report
containing switchinvestmentsper line, trunk, etc. NUCAT isaMicrosoft Excel® spreadsheet based
model which combines SICAT provided invesments with user supplied network and expense data
to calculate annual and per-minute costs. The categories of investment data include end office
switching, interoffice facility and signaling. Network data consists of the total number of access
lines and total minutes of use. The output of NUCAT include switching and transport costs stated
on a per minute or per message basis.

Q. How did you develop the switch investments for SWBT?

A. We devel oped switching investments for SWBT using vendor contract information
and other data provided by SWBT in its SICAT model. The resulting investments reflect the
characteristics of each wire center, and the way SWBT’s contracts with the various switch
manufacturersare structured. Thereisat least one difference between the approach we used and the
one used in SICAT. SICAT reliesupon SWBT’s embedded mix of vendors and switch types. We
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implemented asimplified cost minimization technique, which cal culatesthe cost of variousswitches
and uses the investment associated with the least costly option.

Q. Why didn’t you devel op costs per minute relying entirely onthe models provided by
the major ILECS?

A. We considered thisapproach, but ultimately rejected it. Therewere several problems
with thisoption. First, we wereinterested in developing cost resultsfor all of the ILECsin the state,
not just for the three largest carriers. In addition to Sprint, SWBT and Verizon, we prepared cost
estimates for Alltel and 37 other small rural ILECs. Nore of the models offered by thethree largest
ILECswere capable of directly generating cost estimates for these smaller cariers, nor were the
outputs capable of being easily extrapolated to fit other carriers.

Secondly the methodologies used by SWBT, Sprint and Verizon were not consistent. The
value of any comparisons which might be made between the results of the thre2 models would be
greatly reduced or eliminated by thefact that therewere so many differencesintheway thesecarriers
calculated their costs per minute. Stated differently, even if we succeeded in “synchronizing” the
inputs and model s to devel op reasonably consistent investment amounts, significant discrepancies
would remain inthe way these investments are translated into costs per minute and thusit would be
difficult to draw meaningful comparison (or to extrapolate results to the other carriers).

In a generic proceeding of thistype, it isimportant to maintain areasonably high degree of
consistency across the various cost studies. We concluded that it was imperative to maintain a
consistent approachin converting investmentsinto annual, monthly and per-minutecosts. Otherwise,
one carrier may appear to have lower costs than another for no reason other than differencesin the
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approach used in developing the annual cost factors, or the process used in converting per-year
amounts into per-minute amounts.

Thirdly, none of the models submitted by the LECs were capable of providing al of the
specific types of cost studies we felt would be useful in this proceeding, as | described in the
preceding section (e.g., stand alone and pure TSLRIC). Wefelt it was very important to provide the
Commission with a full spectrum of different cost estimates, and none of the ILEC models were
capable of generating multipletypes of studes.

Q. How did you develop switching cost studies for the other 38 ILECs in the state?

A. We developed a statistical analysis of the investments we devel oped for the Sprint,
Verizon, and Century Tel switches. The investments for the various switching complexes (stand
alone switches and host/remote groups) were analyzed as dependent variables. The number of
switched access lines within each complex were used as the independent variables. The resulting
multipleregression coefficientswere then used in conjunction with data for the number of switched
access lines served by other ILECs in Missouri, as well as the number of switching complexes
operated by those ILECs, in orderto estimate switchingcostsfor smallerILECsinthestate. Separate
regressionswere devel oped for thelinetermination, traffic sensitive, and getting started investment
categories.

Q. What about switching cost studies for CLECS?

A. We used the same approach for two facilities-based CLECs as we used for the rural

ILECs. We also developed two studies which reflect the costsincurred by CLECswhich rely on the
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rental of unbundled elements from SWBT to provide service in Missouri. These studies are

discussed in more detail | ater in my testi mony.

SWITCH DISCOUNTS

Q. Y ou mentioned vendor discounts. Can you please explai n switchi ng vendor discounts
and why this can be a controversial issue?

A. Y es. Vendor discounts are an important consideration in devel oping switching cost
estimates. It might seem that the discounts applicable to manufacturer list prices would not be
controversial. It has been my experience in other proceed ngs, however, that the discounts used in
cost models can be the subject of considerable disagreement. There are two reasons why this can
be controversial. First, the discounts can be very substantial, and thus even slight disarepanciesin
the precise discount applicable to aparticular piece of equipment, or aparticular vendor, can have
asubstantial impact on the final cost results Second, the discounts that are applicable to purchases
of line cards and other components used in accommodating growth on an existing switch can be
different than the discounts that apply to purchases of anew switch. Typically, a deeper discount is
available from switch manufacturers when a new switch is being purchased. In some cases, LECs
givethisdeeper discount little or no weight, thereby creating the impression that switching is much
more costly than is actually the case.

Q. Can you elaborate on the discount controversy?

A. In other regulatory proceedings, the discounts input into the SCIS models have
sometimes been one of the more controversid issues. For instance, the incumbent LEC may file

58



Direct Testimony of
Ben Johnson, PhD.

studies that only reflect some of the amallest discounts it receives from the switch manufacturers
completely excluding, or greatly downplaying, the much deeper discounts it receives under other
circumstances.

The following excerpts from regulatory decisions provide a sense of the potential for

controversy in this regard:

Asargued by AT& T, thereisaproblem with the switching equi pment discounts used
in SWBT'scost studies; however, AT& T's proposed solution -- to treat all switching
equipment as new, in order to reflect higher discounts -- isunrealistic and extreme.
SWBT should usethe new and replacement switch discountsrecommended by Staff,
which appropriately reflect forward-looking information and the long-run concept.
Staff's recommendati on refl ectsareasonabl ewei ghting between new switches (which
have greater discounts) and add-on switching equipment (which has a lower
discount). [Kansas Inputs Order, Docket No. 97-SCCC-149-GIT, p. 65]

After significant modificationsto the cost inputsto the SCI S, the Stipul ation results
inaproposed total recurring cost of $325 per line (for switchinvestment) for all local
switching network element featuresthat are currently avail ablein the switch generics.
This result is significantly lower than the $684 Bell Atlantic origindly filed, ad is
reasonabl e, according to Bell Atlantic. The cost componentswere reducedfrom Bell
Atlantic’s original filing by applying the discounts available for new and growth
switchesrespectively, assuming aweighting of 80%to 20% new to growth switches.
[Bell Atlantic-New Hampshire SGAT Approval Order, Docket No. DE 97 1171, p.

7]

Verizon-NJ overstates its switching costs by using vendor discounts that are
inconsisent with TELRIC methodology. Even though TELRIC requires modeling
of areconstructed network, Verizon-NJ uses the vendor discounts for additions to
switches in its embedded network, and ignores the far greater discounts available
when purchasing new or replacement switches. Verizon-NJ s approach has been
rejected by the FCC and the courts. Universal Service Order 317 [See,
http://www.rpa.state.nj.us’une/EXECSUM.PDF]
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At oral argument, FCC counsel explained that growth additionsto existing switches

cost more than new switches only because vendors offer substantial new switch

discounts in order to make tdephone companies dependent on the vendors

technology to update the switches. [AT&T v. FCC, Appeal No. 99-1538 (D.C. Cir.,

2000)]

Q. Can you elaborae on the reasonswhy vendor discounts can vary sowiddy?

A. The problem is not simply that switch manufacturersset list prices which greatly
exceed the actual prices paid by most carriers, nor isit simply that they offer different dscountsto
different customers. Compounding the problemisthefact that the manufacturersinsi st upon keeping
secret the negotiated discounts (presumably to prevent carriers from comparing pricesand perhaps
discovering that they are overpaying). Furthermore, varying discounts may beoffered by the same
manufacturer for different pieces of equipment, different bundles of equipment, or orders of a
different type. Most notably, the manufacturers have historically provided smaller discountsfor the
purchase of line cards and other components used in accommodating growth on an existing switch,
while offering deeper discounts when new switches are purchased.

Thewiderange of discounts availableto carriers on new equipment and upgrades can cause
considerable confusion, making it difficult to confirm whether the appropriate prices have been
inputted into the SCIS models. In the state proceedings quoted above and others like them, the
incumbent LECs proposed cost studies which reflected smaller discounts than they typically
received. They rationalized this discrepancy by focusing on the smaller discounts they received in

limited circumstances (e.g., for switch upgrade) while ignoring the deeper discounts they obtained

on other purchases.
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When the FCC dealt with this controversy in its Tenth Report and Order in Docket No.
96-45, it took the opposite approach, relying exclusively on the deepest discounts. The FCC

concluded that this was consistent with its focus on cost-effective forward-looking costs:

We adopt the fixed cost (in 1999 dollars) of a remote switch as $161,800 and the
fixed cost (in 1999 dollars) of both host and stand-alone switches as $486,700. We
adopt the additional cost per line (in 1999 dollars) for remote, host, and stand-alone
switches as $87. [ 296]

The model platform weadopted isintended to use the most cost-effective, forward-
looking technology available at a particular period in time. Theinstallation costs of
switchesestimated abovereflect the most cost-effectivef orward-looking technology

for meeting industry performancerequirements. Switches, augmented by upgrades,

may provide carriers the ability to provide supported services, but do so at greater

costs. Therefore, such augmented switchesdo not constitute cost-effective forward-

looking technology. [ 317]

Q. Inyour opinion, should the switchinginvestment in aforward | ooking study be based
exclusively on the deep discounts available on new switches?

A. No. Needless to say, to be consistent with the basic tenets of along run planning
horizon, the study should include the cost of anew switch which isoptimally matched to the current
volume of output. However, in order to reflect the actual cost of switching over the entirelife cycle
of the switch, consideration should a so be given to the higher prices (lower discounts) which apply
to subsequent purchases.

Among other reasons, a blend of discounts or prices is gopropriate in order to maintain

consistency with therelativdy high utilization rate or fill factor which should be used in along run
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switching cost study. It possible to maintain a relatively high “fill” rate by acquiring additional
components (at the growth discount), as growth occurs. It is appropriate to use a rel atively high
switching “fill” rate in a long run study, but this assumes the carrier depends on the switch
manufacturer to provide additional components as needed, in order to accommodate fluctuationsin
demand as well as growth. The manufacturer has higher transaction costs, and achieves a higher
profit margin, on these smaller subsequent sales, asreflectedin the higher pricesand lower discounts
applicableto those subsequent transactions. In evaluating the long run cost of switching (reflecting
a market equilibrium), it is necessary to give & least some consideration to the higher prices
associated with these smaller subsequent transactions, which are an expected part of the overall
profitability of any particular sale by the switch manufacturer.

Q. What is your recommendation concening the discounts that should be used in
running the SCIS models?

A. | recommend using a mixture of discounts, giving some weight to situations where
small discounts are received and much greater waght to situations where deeper discounts are
received. The new and growth discounts should be weighted consistent with alife cycle approach.
More specifically, | recommend that 80-85% we ght be given to the new switch discount, and 15-20
% weight be given to the replacement discount. The exact blend could vary somewhat, depending
on the growth rate anticipated by the carrier.

Q. How have you implemented your recommendation in your switching studies?

A. | accepted Sprint’ s SCI S outputswithout further adjustment, becausetheinvestments
they developed were reasonably consistent with the approach | an recommending. Verizon'sSCIS
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outputs did not reflect a blended discount, although they indicated that a blended approach was
appropriate:

To ensure that switch investments are forward-looking, switch list prices are

discounted to reflect V erizon vendor contracts and quotes. V endors quotestypically

include separate prices for new switch placements and for additions to existing
switches. The ICM switch investment outputs for usage and line and trunk
terminations reflect a meld of the two discounts. [ICM release 4.4, Model

Methodology, Switch Module, p. 10]

Upon further investigation, we determined that Verizon input the discounts for new switch
purchases into SCIS and COSTMOD, and these models outputs (usage and line- and trunk
terminations) were subsequently adjusted within ICM using an Investment Adjustment Factor to
reflect ameld of new and growth pricing. The Investment Adustment Factor was not applied to
featurerelated switchinginvestments. [|CM release 4.4, Model M ethodol ogy, Switch Module, p. 10]
For our studies, we started with SCIS investments developed by Verizon based upon the new

purchase discount, and we made an upward adjustment to reflect the effect of using a blended

approach, giving 20% weight to the growth discount.

OTHER SWITCHING ISSUES

Q. Can you please explain the process you used to convert investments into monthly
recurring costs in your switching studies ?

A. | used the FCC model to develop annual cost factors, which were then applied to

investments. We calculated monthly recurring costs by dividing the result by 12. Theannual cost
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factorsinclude capital costs such as depreciation, cost of maney, income taxes and plant-specific
operating expenses such as equipment maintenance.

Q. What inputs did you use in devel oping the annual cog factors?

A. | largely relied upon the FCC default inputs. However, | reduced the depreciablelife
applicableto switching investments. | also developed my own inputsfor cost of capital and for state
and local taxes in an effort to more closely match the actual level of taxation which is present in
Missouri.

Q. Would you please discuss the appropriate life to use for central office switching
equipment?

A. Yes. The FCC uses a16.1year lifefor switching fecilities in its model, while the
model sprovided by thel L ECsused substantially shorter lives. For instance, Sprint assumed 11 years
and Verizon assumed 10 years. The figures assumed by the ILECs are far shorter than the actual
experience of theindustry, aswell asthe projected lives established by the FCC in recent years. For
digital switching plant accounts the FCC has prescribed a generic range of 16 to 18 years. This
reflectsthe fact that there has been adownward trend in the life of thistype of equipment, which has
historically lasted for 20 or more yeas.

It is reasonable to assume that switching equipment installed currently will not remain in
serviceaslong as equipment installed in the past, due to the rapid pace of technological change and
the continuing decline in the cost of electronic components. While | believe the FCC' s prescribed
range of 16 to 18 yearsislonger than would be appropriate in this proceeding, my own judgment
fallsdlightly abovethe figuresassumed by the ILECs. More specifically, | would recommend using
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alife of 12 years for this category. At 12 years, | am recognizing the possibility that the current
generation of digital switches may be replaced by new technol ogy (e.g., broadband switches) within
adecade or so, while al so recogni zing that with continuing software upgrades, the existing switches
will be able to med the needs of most customers for 15 or more years.

Q. Can you elaborate on your recommended cost of capital inputs?

A. For Alltel, Century Tel, Sprint, SWBT, and Verizon, | used aweighted cost of capital
of 10%. More specificaly, | used a7.5% cost of debt weighted by a factor of 45% and a 12% cost
of equity weighted 55%. This comparesto the FCC’ sdefault inputs of 8.8% for debt and 13.2%for
equity with 44.2% and 55.8% wei ghti ng, respectively.

| arrived at the 10% weighted cost of capital based upon my general knowledge and
experience, aswell asmy routine monitoring of capital market conditions. My recommended 12%
cost of equity is consistent with the actual cost of equity capital currently being incurred by large
incumbent local exchange carriers, taking into account a cost effective blend of debt and equity. For
purposes of this proceeding, the Commission should use areasonableestimate of the cost of capital,
consistent with sound cost-minimization assumptions.

Although there are numerous considerations involved in the choice of adebt/equity ratio, it
isclear that within limits, alower cost of capital can be achieved by increasing the use of the debt
component and reducing reliance upon equity capital. Since the cost of equity is generally higher
thanthe cost of debt, and sinceinterestisdeductiblefor federal incometax purposeswhilethereturn
on equity is fully taxable, it mekes economic sense to maintain a relatively high debt level and a
relatively low equity level, particularly whereafirmiswell established and it faces relatively mild
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businessrisks. Of course, debt |everaging should not be so extremethat interest coverage deteriorates
below an acceptable level and lenders become unwilling to provide debt capital tothe firm. A 45%
debt ratio is consistent with an appropriate long-run economic costing approach, becauseit reflects
the most efficient and cost-effective way of doing business. To the extent some carriersrely to a
greater degree on higher cost equity funds, the additional costs of this more conservative capital
sructure should not be reflected in a long run cost study.

The 10% cost of capital | have used in preparing the Staff cost studies in this proceedingis
similar to the 10.36% capital cost determined by the Commission in Case Nos. TO-97-40 and
TO-97-67. In those proceedings, the Commission determined Southwedern Bell’ s cost of capital
was 10.36%, based upon a42% debt/58% equity ratio. | would note that current debt and equity cost
levelsare somewhat |ower than those which existed at the timeof that earlier decision. For example,
interest rates on 1 year treasury bills were 5.47% in December 1996. These rates had dedined to
2.32% during the week of June 7, 2002, the last period for which data was reported by the Federal
Reserve at thetime | prepared thistestimony. Similarly, the ratesfor long term treasury bonds were
6.55% in December 1996 and the analogous rates during the week of June 7, 2002 were 5.77%.
Rateson Moody’ sAAA bondswere 7.20% during December 1996 and they had declined somewhat
to 6.74% during the week of June 7, 2002.

During the period since December 31, 1996, the stock market has been relatively volatile,
experiencing a strong bull market which caused SBC’ s share price, for example, to increase from
$25.95 to a high of more than $57 in 1999 and 2000. As the market turned bearish, SBC's stock
price declined to $30.95 on June 20, 2002. Despitethisvolatility, | don’t believethereturnsrequired
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by equity investors have changed much during this period. Rather, | believe fluctuations in stock
prices have been due to changing growth expectations and massive shiftsin investor attitudes about
the future course of market prices. Hence, | believe it would be reasonable for the Commission to
useanoverall cost of capital for SWBT and other large ILECsinthevicinity of 10.36% or somewhat
less. More specifically, we used an overall cost of 10% in the Staff cost studies.

For the smaller LECs we used a weighted cost of capital of 10.75%. This reflects an 8.0%
cost of debt weighted 45% and a cost of equity of 13.0% weighted 55%. | arrived at the 10.75%
weighted cost of capital based upon my general knowledge and experience as well as my routine
monitoring of capita market conditions. The somewhat hi gher cost of debt and equity | have used
withthe other LECsreflectsthefact that these smaller carriersdo not have asready accessto capital
markets, and they face greater risks because they serve smaller, less diversified service areas. By
allowing a .5% higher cost of debt and a 1% higher cost of equity, | have reflected the somewhat
higher capital costswhich areincurred by smaller incumbent local exchange carriersand the typical
competitive carrier.

Q. Y ou also devel oped aMissouri specificinput for incometaxes. Canyou explainthis
recommendation?

A. This input estimates theimpact of the federal income tax rae, as well as the gate
incometax rate, which can vary from state to state. It makes sense to use a Missouri-specific value
for this input, rather than relying upon the average level of state and local taxes developed by the
FCC. Accordingly | used acomposite tax rate 39.06%, which reflectsthe Missouri state corporate
income tax rate of 6.25% as well as the federal income tax rate of 35%.
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Q. Haveyou devel oped any other inputsfor usein preparing your switching cost gudies?

A. Y es, there are sevearal other miscellaneousinputsinthe* Units& Factors’ portion of
the switching studies Many of theseinputswere used in calcul ating Tandem switching costs. These
include the “ Tandem MOU fraction”, the “ Intrastate Switched Access portion of Tandem MOUS’,
the“Non-Local portion of TandemMOUS’, and the “ Percent Start Up Costsallocated to Hostif also
Tandem.” We used these factors in conjunction with actual usage data, to estimate the volume of
traffic which isrouted through tandems, and to devel op distinct stand alone, pro rata, and weighted
average cost studies. Other factors include the* Power and Miscdlaneous’ and “Hll” factors.

Q. Can you briefly explain the “Power and Miscellaneous’ factor?

A. Y es. Thisfactor isused to estimatethe cost associated with purchasing and installing
power related equipment and other miscellaneousinvestmentswhich are needed in order to provide
switching service, but which are not induded in the SCISinvestment outputs. Thistype of fador is
often used in switching studies. For instance, the default switching inputs used in the FCC model
arebased upon data that excludes power and main distribution frame (MDF) investments. In Docket
No. 96-45, In the Matter of Federal and State Joint Board on Universal Service, the FCC decided
to increase total switching investments included in its switching database by 8 % to estimate total
investment associated with power and MDFs [FCC 99-304, October 21, 1999, Y305]. The FCC
adjusted its switch investment data by an additional 8% to account for the cost of LEC engineering
andinstallation costs[FCC 99-304, October 21, 1999, 11307]. Consistent with thisgeneral approach,
| have used afactor of 16.7 % to provide areasonable allowance for power, engineering and other
miscellaneous investments which are not included in the SCIS data.
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Q. Y ou mentioned that themonthly costsare convertedinto costs per minute. Can you
briefly describe this process?

A. Yes. The fixed monthly start up costs are developed into per line amounts, then
divided by carrier-specific intrastate toll/access minutes per line, to calculate the start up costs per
switched accessminute. Similarly, monthly treffic sensitive costs(including thecosts associatedwith
line and trunk CCS) are developed on a per minute basis. These are added to the start up costs per
minutecoststo cal culatetotal end office switching costsper minute. For thetandemswitching study,
start up costs per tandem MOU are added to traffic sensitive trunk costs to estimate tandem
switching costs per minute. The line termination (port) costs are initially developed on a per line
basis, then converted to per minute amounts, based upon the typical level of switched accesstraffic

per line.

Loop

CUSTOMER LOCATION INPUTS
Q. Couldyou please briefly explain the customer |ocationdata used by the FCC model ?
A. Y es. The default customer location inputs used by the FCC model were prepared by
INDETEC International, Inc. (INDETEC), a wholly owned subsidiary of TNS (Taylor Nelson
Sofres) Telecoms (formerly PNR and Associates). TheINDETEC datawas devel oped during 1998
using 1996 and 1997 sources. Therural portions of the data base are largely estimated through the

use of a“road surrogate” algorithm in conjunction with 1990 census data.
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To develop the Staff cost studies in this proceeding, we obtained a complete copy of the
Missouri road surrogate dataset. Thisincludesthelongitude and | atitude of each estimated customer
location. The road surrogate algorithm used by INDETEC spaces cugomer locations (households
and businesses) within each census block uniformly along roads within that block. As explained by
the FCC, “the total number of surrogate points is ... divided by the computed road distance to
determine spacing between surrogate points. Based onthat distance, the surrogate customer locations
areuniformly digributed along the road segments’. [Inputs Order, §43]. Since customerstypically
are located along roads, this procedure is quite logical.

The mg or drawback with thisapproachisthat it assumes cusomersare spaced uniformly,
eventhoughthey arenot. Particularly inrural areas, there may belong stretches of roadswithout any
customers. All of the customers may be clustered in arelatively small number of locations within
each census block. If customers are clustered along certain portions of the roads, or if they are
concentrated along certain roads and not others, the road surrogate process will not accuraely
represent reality. By uniformly spreading customers along every road, the road surrogate algorithms
forcethe FCC model to send cableto every part of each census block. In reality, nework engineers
don’t need to send cableto anywhere except where customersare actuallylocated. In urban areasthis
discrepancy between reality and assumptions may not be very significant, since customers may be
located on nearly every street, and the variation in spacing between customersisn’'t assignificant.
However, inrural areasthe gap betweenalgorithm and reality may be severeinsomeplaces. In some

rural areas, there are long stretches of empty roads, yet the road surrogate algorithms will assume
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these road segments contain customers, and thus the INDETEC data set forces the FCC model to
send cable down these empty roads.

INDETEC also offers ageocoded data set which partially avoids thisproblem, because it
places some customers at their actual locations —where known — and it only relies upon the road
surrogate approach for instances where the actual customer locations are not known. To the extent
actual location dataisavailable, ithasthe potential todevel op more accurate cost esti mates, because
customers are more precisely located. Unfortunately, the improvement primarily occurs in urban
areas, where it has the least potential impact on the modeling process. In rural areas -- where the
nuances of customer locations and geographic accuracy are most important and have the greatest
potential impact on the cost calculations -- the INDETEC geocoded data set doesn’'t offer much
improvement, becausethe actual locationsaren’t known and theroad surrogate algorithmsarerelied
upon instead.

Not only does the INDETEC geocode data set fail to offer great improvementsin the rural
areaswhereimprovement ismost needed, but INDETEC imposesgreater proprietary restrictionson
this alternative data set. For instance, in another jurisdiction we asked INDETEC (then known as
PNR) to send us a copy of the actual customer location latitude and longitude points, but they
refused, preventing usfrom analyzi ng thisdata in detail (e.g. comparing it to other data sets). In our
view, these restrictions outweigh the limited benefits offered by the INDETEC geocoded data s4,
and thus we did not purchase it for use in this proceeding. If greater accuracy were needed,
alternatives to this data set are available, including current white page telephone listings and field
collection of datausing global positioning system (GPS) satellitetechnology. Thesedatasourcesare
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not subject to the types of restrictions imposed by INDETEC, but they are more costly to develop
and use.

Q. Haveyoucompared theINDETEC road surrogate datawith actual geocoded customer
locations?

A. Y es. We have analyzed the road surrogate datain Kansas and |daho. In Kansas, we
compared the road surrogate data to Select Phone's geocoded data set for Kansas telephone
customers, derived from white page listings. Thiswasvery similar to PNR’ s geocoded data set, and
of approximately the samevintage. Thedifferenceisthat it includesthe actud latitude and longitude
points for each telephone number, and thus we could analyze it in detail. We used GI'S mapping
software to visually compare the two types of customer location data.

In general, we observed that the Select Phone geocode data set was not spaced evenly,
because actual customer locationstend to cluster in certain areas whil e other areas remain empty.
In contrast, PNR’ sroad surrogate dgorithmstendedto spread customers uniformly along the roads
We also observed that the PNR road surrogate algorithms place many customers at the far edges of
the wire center—along roads at or near the boundary. Thiswas not unexpected because the road
surrogate method distributes uniformly along al roads in the wire center including those far from
the population center. To the extent these customers are actually located in developed areas further
inside the wire center, the amount of cabde required to connect them at their true location will be
substantially |ess than the amount of cable needed to serve them at their surrogate location.

In some cases we found that approximatdy four or five miles of phantom additional cable
was required by the road surrogate algorithm. This cable would not be required if one were to
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actually install a network to connect the valid customer locations, asindicated by the Select Phone
data set. We found that a single spurious location generated by the road surrogate algorithm (or a
handful of such spurious locations) could substantially increase the total amount of cable deployed
by the cost model. This potential problem was most noticeable at the edges of the wire center, but
it was not limited to these locations. The road surrogate methodology forces deployment of excess
cablein every situation where it places surrogate locations at the far edges of a customer cluster or
serving area, even though the customer in question is actually located much closer to the middle of
the customer cluster.
Q. Y ou mentioned similar work in Idaho. Can you please briefly describe your work in
that state?
A. We also performed an extensive analysis of the INDETEC road surrogate data in
Idaho, on behalf of the Staff of the Idaho Public Utilities Commission. For purposes of thisresearch,
we analyzed geographicinformation from avariety of different sources:
1 Embedded cable sheath data from the mgor ILECs in Idaho (Qwest and
Verizon),
2. Census TIGER road segment files, popul ation data, census blodk boundaries,
and other data from the Census Bureau,
3. Exchange boundariesfrom the Commission, and wire center boundariesfrom

GDT-the latter datais relied upon by INDETEC in developing its customer
location data sets.

4, Road surrogate customer location data from INDETEC,

5. E911 customer location data for Elmore County’s Emergency Services
department.

6. Geocoded customer location datawhich was collected in thefield using GPS
technology.
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We analyzed these data setsin an effort to determine how well the FCC model performsin
modeling conditionsin I daho, to determine whether improvementsin the accuracy of the model can
be achieved by gathering more accurate customer location data, and to determine whether some of
the default geographic inputs should be adjusted in order to better reflect cost conditionsin the state.

Q. What conclusions didyou draw from the Idaho analysis?

A. First, | concluded that, as with Kansas, the FCC model did avery good job modeling
the specific geographic conditionsin Idaho. Even using road surrogate data (which is dispersed too
widely, as| discuss below) and even without compensating for this problem by adjusting therouting
inputs, the FCC model does a remarkably good job designing loop networks that conform to
conditionsin Idaho. Thisconclusionissupported by the high correl ationsbetween embedded sheath
feet and route feet generated by the model in that state.

Second, | concluded that when INDETEC' s road surrogate data is used in conjunction with
the default routing inputs, the FCC modd tends to over estimate the amourt of cable needed to
connect Idaho customersto their wire center. For the grea majority of 1daho wire centersthe model
produces more route feet than the actual sheath feet—despite the fact that the latter data reflects
multiple sheaths along individual routes, while the modded data does not.

Q. In Kansas and Idaho, did you analyze the implications of different customer location
data setsin terms of differencesin the resulting network configurations and cable quantities?

A. Yes. Overal, we found that connecting the surrogate locations to the serving area
interfaces(SAls) could take as much ashundredsof thousands of additional routefeet of distribution
cable compared to the corresponding amount needed to connect the actual locations to the same
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SAls. Our experience in Kansas and Idaho confirms that actual geocoded customer locations tend
to be more tightly clugered than the road surrogate locations. In turn, we concluded that the FCC
default inputs had a tendency to overestimate cable quantities and monthly loop costs, particularly
inlow density rural areas.

During the course of our work in Kansss, we compared the monthly cods and cable
guantities generated by the FCC model usingeach INDETEC data set. Wefound that the geocoded
INDETEC data set which included some actual customer locations resulted inlower cost estimates
in 139 of 167 wire centers we anayzed. Overall, the total quartity of cabledeployed by the FCC
model declined by approximately 6% when using the INDETEC data set that includes some actual
customer locations. We found that this reduction occurs almost entirely within the distribution
caegory.

In considering these results, it is important to remember that the difference is due to
differences in the two INDETEC data sets, yet they both rely amost exclusively on the road
surrogate algorithm in rural areas. Clearly, if actual customer |locations were also known for rural
areas—ather than just within the town centers-the reductions in cable quantities and monthly cost
might be even moredramatic. Thedifference between thetwo datasetsislimited almost exclusively
to urban and suburban areas which have a high proportion of addressable road segments and thus
where INDETEC was able to geocode actual locations. In lower density rural areas the potential
impact of geocoding accuracy is greater, but this impact isn't realized because both daa sets are
essentially the same.

Q. Why isthe lack of geocoded locationsin the rural areas of such concern?
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A. The paradox is that low density, high cost areas are the geographic areas where
accuratecustomer locations are mostimportant, but these are precisely the same areaswhere neither
INDETEC data set contains alarge proportion of actual customer locations. Stated differently, the
INDETEC data set with some actual locations results in a noticeable reduction in cable quantities
but this discrepancy occurs despite the fact that both data sets are largely identical in most rural
areas, where one would anticipate that actual customer clustering patterns would have the greatest
impact on the cost results. Hence, one can anticipate that arural data set consisting entirely of actual
locations would reduce cable quantities by an even larger margin—perhagps by as much as 20% or
more statewide, with even larger reductions in some wire centers. The problem is that no such
complete set of actual location data exists at the present time.

Q. Y ou seem critical of the INDETEC road surrogate data set, yet you ultimately relied
upon it, and the FCC has rdied upon this data st for the federal mechanism. Can more accurate
geocode data be obtained?

A. Y es. Every phonethat isconnected to the wired network has a specific location, and
that location can potentially be identified and mapped. The geocoding“failure’ ratecan potentially
be reduced by using additional data sources, such asthe LEC’ scustomer billing records, and/or the
data base used in providing E911 service. However, even those data sources are likely to be
inadequate in some rura areas. The dternative is to gather additional data. For instance, GPS
technology can be used to identify actual customer locationsin sparsely populated rural areas. As
| mentioned earlier, we used this approach in developing more accurate customer |ocation data for
several rural Idaho wire centes.
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Q. Are there other available sources of customer location data which could be used?

A. Y es. Other optionsincludewhite pageaddresslistings, LEC billing, customer service
and engineering records, or field collection of data using GPS technology. Unfortunately, only the
GPSoption precisely locatesall customersin rural areas—-where precision ismost needed. The other
options arelesscostly than GPS data collection, but they do not provide acomplete solutionin rural
areas-where greater accuracy is most needed.

For instance, the white pages are an excellent data source, which may be helpfu in some
areas. Thisis public data that can be obtained at moderate expense in a computerized, geo-coded
format. However, not al rural customers have specific street addresses listed in the phone book.
Internal LEC data bases offer another alternative or supplemental data source, but these records
suffer from similar weaknesses, and they typicdly will require additional effort (e.g. geocoding) to
use them in a cost model.

Q. You mentioned that, in your Kansas and Idaho experience, the road surrogate
algorithm tendsto overestimate cable. Can thismodeling problem be overcome without expensive
data collection eforts?

A. Y es. The FCC model provides adjustableinput parametersthat allow themodeler to
increase or decrease the amount of cable deployed in each wire center. This input can be used to
compensate for the problem with the road surrogate data which | have been discussing. More
specifically, if thereisaproblem withexcessivefeeder cable, thefeeder routing input can bereduced
below its default value of 1. Similarly, if the model deploys too much distribution cable, the
corresponding distribution routing input can be reduced below 1. If both types of cable are being
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overdeployed, both inputs can be reduced. In turn, the model will develop smaller cable quantities.
For example, if both routing inputs were reduced to .8, the total quantity of cable would be reduced
by approximately 20% below the level generated using the default values of 1.

Q. What did you recommend in Kansas with regard to the customer location problem?

A. | concluded that the FCC model did a fairly good job of estimating feeder cable
despitethe problemswith the road surrogate data set, but it significantly overestimated the need for
distribution cable. To correct for this discrepancy, we recommended using a lower distribution
routing input (0.85) rather than the default value of 1. The KCC subsequently adopted our
recommendations concerning this issue as discussed in Order No. 16:

We believe Staff has presented substantial evidence to support reducing the

distribution routing variable from its default level of 1.0. Staff supported its

recommendation with two generd arguments. First, useof road surrogatedatarather

than geocoded customer location data tends to systematically overestimate the

amount of cable® deployed” bythemodel, whichinturnsystematically overestimates

the cost of universal service. Second, acomparison of enbedded cable quantitiesto

cable quantities produced by application of the model using the road surrogate data

shows that the cable quantities produced by the model are greaer than the quantities

in place today. [ 38]

As| described above, wefound asimilar problem in Idaho—the road surrogate data set tends
to disperse customers more widely than reality, which in turn results in an overstatement of the
amount of cable needed to connect customers to the wire center.

Q. What did you recommend in Idaho?

A. | recommended adjusting the routing variables, similar to the approach we used in

Kansas. Specifically, | recommended using avalue of .90 for feeder and .75 for distribution. Since
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the road surrogate problem was not as seriousin townsand cities, | concluded that it was reasonable
to use the default inputs of 1.00 in areas where densities were higher and the problem of excessive
dispersion of the road surrogate | ocations was not as serious.

Q. What routing variables are you recommending for use in Missouri?

A. In preparing the Staff cost studiesinthisproceeding, | relied upontheINDETEC road
surrogate data set, but | reduced the distribution routing input to .85. I am not recommending an
adjustment to the feeder rauting variable. Thisis consistent with the solution whichwas used in
Kansas. My work in Idaho and Kansas has convinced me that the road surrogate data is
systematicdly biased towards excessivedispersion, which translatesinto asystemati c overstatement
of the amount of cable needed in the network. | recommend using the adjustment factor which was
adopted in Kansas, because that state is adjacent to, and has somewhat similar geographic
characteristics as Missouri.

Q. Y ou have indicated that you modified the default routing input. Are thereany other
customer-related inputs which you have changed?

A. Y es. The default version of the FCC model has the true-up feature turned on, which
causes the cost results to be adjusted based upon data concerning the actual number of lines served
in each wire center. This true up feature only impacts the SWBT results, because it isthe only
Missouri LEC for which actual line count data hasbeen included as part of the default version of the
FCC model. For consistency, it is necessary to either turn off this feature, or to incorporate acual

line count data for all of the Missouri LECs. We turned off the true up feature, which achieves
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consistency acrossall Missouri LECs, and avoids certaindistortions (related to economies of scale)
which can potentially arise when using the true up feature

Q. Y ou mentioned that you modified the default wire center data, including host/remote
relationships. Canyou elaborate upon these changes?

A. Yes. We modified certain FCC model databases to reflect the impact of recent
mergers and acquisitions within the state of Missouri. The first project was to update various daa
to reflect the GTE/V erizon merger. This enabled usto run Verizon-Missouri asasingle entity. The
second project was to update certain data to reflect the sale of over 100 Verizon exchanges (wire
centers) to Spectrad/b/a CenturyTd . Thisenabled usto run CenturyTd as aseparate entity.

Q. How were these projects accomplished?

A. Specifically, the exchanges associated with GTE North Inc-Missouri (NECA ID
421186), Kansas State Tel d/b/a GTE of Eastern Missouri (NECA ID 421789), Contel Systems of
Missouri d/b/a GTE Systems of Missouri (NECA ID 421846), and Contel Missouri d/b/a GTE
Missouri (NECA ID 421922), were al merged into one company, Verizon - Missouri (NECA ID
424313). Thiswasaccomplished by updating varioustablesin thefilesHM50.mdb, Hcpm.mdb, and
MO_DISTANCEXxIswhich are used bythe FCC model to process cost studies. The same databases
were updated to reflect the saleof certain exchangesto Century Tel. Analogous adjustments should

be made, when and if the Centurytel of Missouri-V erizon sales are compl eted.
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Q. Didyou make any other changesto the data base which isused with the FCC model ?
A. Y es. We updated the Tandem and Host-remote rel ationshi ps based upon responses
received from Alltel, Century Tel, SWBT, Sprint, andVerizon. Thiswasaccomplished by updating

the LERG host remotetablein the file HM50.mdb.

OTHER INPUTS

Q. You mentioned that you had modified the FCC's default depreciation inputs for
copper cable. Can you explain?

A. Yes. The FCC’s default depreciation lives for metallic (copper) cable range from
20.61 years (aerial) to 25.00 years (underground). The default valuefor buried cable, which isthe
predominant type of cablein Missouri, is21.57 years. Thel LECs usad substantially shorter livesin
their models. For instance, Verizon assumed alife of 17 yearsfor dl types of copper cable, while
Sprint assumed 15 years for aerial and underground cable, and 18 years for buried cable.

The FCC has not established any firm rules concerning the appropriate methods to use in
developing economic lives, or depreciation rates, for use in economic cost studies. However, the
FCC' sview of depreciation in this context is largdy the same asin other regulatory contexts. The
livesused by the FCC initsmodel aresimilarto those accepted by the FCC for traditional regulatory
purposes. Similarly, in the definition of forward looking costs adopted by the FCC for pricing of

unbundled elements (Total Element Long Run Incremental Cost) as set forth in its Rules, the FCC
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mandates that “[t]he depreciation rates used in calculating forward-looking economic costs of
elements shall be economic depreciation rates.” [Rule 51.505(b)].

The FCC Staff also hasprovidedsomeinsight into ther view of the appropriate depreciation
ratesto usein an economic cost sudy:

We believe that depreciation schedul es specified in a proxy model should be based

on forward-looking costing principlesand should reflect projected economic lives of

investmentsrather than physical plant lives. Asdiscussed above, we believethat the

reported plant lives for loop-plant structures, such as conduit, manholes, and poles,

are particularly important. Because of the relatively large investment necessary to

construct suchfacilities, inaccurate estimation of the expected economiclivesof such

facilities may result in asignificant under or overestimation of the forward-looking

cost of these facilities. We aso believe that the depreciation rates reported by

incumbent LECs for financial purposes may provide information to determine the

appropriate economic lives of facilities. [The Use of Computer Models for

Estimating Forward-Looking Economic Costs, A Staff Analysis, January 9, 1997.]

Since the FCC establishes “projection” lives during its traditional triennid review
process—considering technological change, marke obsolescence, and other economic factors—it
isreadily apparent that these FCC-approved projection lives areauseful starting point in estimating
depreciation ratesfor cost modeling purposes. And, thedefault inputs provided with the FCC model
generally fall within the range of lives which are adopted by the FCC during the triennial review
process. Although the FCC’ sdefault livesare generally reasonable, | believe somewhat shorter lives
are appropriate in two areas— digital switches (as mentioned earlier) and metallic cable.

Thereis no question that metallic cable will physically survive avery long time. The only

question is whether its useful economic life will expirein ardatively short period of time, due to

technological and economic trends. In my view, there is a reasonable likelihood that much of the

82



10

11

12

13

14

15

16

17

18

19

20

21

Direct Testimony of
Ben Johnson, PhD.

copper cable which is currently in place (or which will be installed in the near future) will become
economically obsol ete within the next couple of decades, duetotheinherent advantagesof fiber over
copper. The difficulty lies in predicting how soon this will occur, and how widespread it will be.
Logi cdly, one would expect more copper feede cable to becomeobsol ete sooner than distribution
cable.

Fiber optic cable and the associaed el ectronicscontinue to decline in cost, and fiber holds
the potentia for more efficiently handling video dial tone, broadband data services, and other
offerings that require an enormous expansion of bandwidth. These new offerings cannot be handled
as easily over metallic cable, particularly over longer digances. That does not mean that all of the
existing copper cableisan abatross hanging around theincumbent carriers' necks. Tothecontrary,
manufacturers are working aggressively on new technologies that hold the potential for offering
higher bandwidth services over ordinary copper wires. Depending upon how successful they arein
these development efforts, much of the copper cable installed today may continue to be used, and
economicallyvaluable, for 20 or moreyears. Stated differently, whileitispossible that copper cable
may become economically obsoleteintherelatively near future, thiswill dependinlarge part on how
rapidly the demandsfor bandwidth outstrip the capabilities of copper cable, and how rapidlythe cost
of copper eledronics decline, relative to the cost of fiber electronics.

Considering all of thesefactorsand uncertainties, | believeit isreasonableto assumethat on
aforward looking basis, the economic life of copper cableislikely to beshorter than fiber cable.
Consistent with this reasoning, | have used a life of 17 years for coppe cable in the Staff cost
studies, whileleaving intact the FCC’ sdefault lives of approximately 26 yearsfor fiber cable. If one
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wereto distinguish different cables on the basisof their function and distance from thecentral office,
one could reasonably expect most copper feeder cablesto have ashorter life than most distribution
cables, for the reasons | have just discussed.

Q. Earlier, you indicated that plant mix is another areawhere you didn’t rely upon the
FCC default inputs. Can you elaborate on this issue?

A. Yes. We modified the mix of underground, buried and aerial cable to more closely
fit Missouri conditions. The default version of the FCC model uses a table of percentages to
determine the feeder and distribution plant mix. The resulting plant mix is tailored somewhat to fit
state-specificconditions, since the percentagesvary by density zone. However, in an effort to better
estimate the actual costsincurred by carriersin Missouri, | modified the default set of percentages,
thereby tailoring the plant mix to fit Missouri conditions even more dosely. The effect of this
modification wasto increase the deployment of buried cable, which is consistent with the embedded
ARMIS cable sheath feet data, which shows that both SWBT and Sprint have a higher proportion
of buried cable in their Missouri network (70+%) than the nationwide average (55.3%).

It isreasonable to conclude that ardatively high proportion of buried plant is cost effective
in Missouri. Thisisthe conclusion that has historically been reached by Missouri carriers, and there
is no reason to think that a different conclusion would be reached in aforward-looking context.
Accordingly, 1 used the plant mix inputs set forth in the following tables (See Tables 1-3). As
indicated in these tables, wehave applied different percentege factorsto different geographic areas,

based upon the density (number of access lines per square mile) in each part of the state.
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Density
0

5

100

200

650

850
2550
5000
10000

Density
0

5

100

200

650

850
2550
5000
10000

Table 1

Copper Distribution Plant Mix

Underground Buried
0.0% 80.0%
0.0% 80.0%
0.0% 80.0%
2.0% 80.0%
5.0% 80.0%
30.0% 60.0%
45.0% 45.0%
60.0% 30.0%
90.0% 0.0%
Table 2
Copper Feeder Plant Mix
Underground Buried
5.0% 50.0%
5.0% 50.0%
5.0% 50.0%
20.0% 40.0%
40.0% 30.0%
60.0% 25.0%
75.0% 15.0%
90.0% 5.0%
95.0% 0.0%

85

Aerial
20.0%
20.0%
20.0%
18.0%
15.0%
10.0%
10.0%
10.0%
10.0%

Aerial
45.0%
45.0%
45.0%
40.0%
30.0%
15.0%
10.0%

5.0%

5.0%
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Table 3

Fiber Feeder Plant Mix
Density Underground Buried Aerial
0 5.0% 50.0% 45.0%
5 5.0% 50.0% 45.0%
100 5.0% 50.0% 45.0%
200 20.0% 40.0% 40.0%
650 40.0% 30.0% 30.0%
850 60.0% 25.0% 15.0%
2550 75.0% 15.0% 10.0%
5000 90.0% 5.0% 5.0%
10000 95.0% 0.0% 5.0%

Q. What other loop model inputs are you recommending changes to?

A. Theinputs concerningthe sharing of structureswith othe carriersor utilities should
be adjusted. Also, based on my experience in Kansas and ldaho, | have assumed that feeder
placement/structure costs should be reduced toreflect sharing of trenchesand poleswith distribution
routes.

Q. Why are you recommending changes to the FCC’ s default sharing factors?

A. The debate has raged before the FCC concerning how much sharing should be
assumed in development of aforward-looking cost study, and the FCC has attempted to reconcile
the disparate views of thisissue. In general, the FCC has done a good job of trying to deal with a
difficult issue, but | believe its sharing percentages for buried cable are too optimistic. This is

particularly significant in Missouri, where so much of the cableis buried.
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| believe it isrelaively difficult, and therefore less common, for LECsto share the cost of
buried cabletrenching and placement with other entities Unlike aerial cable, sharing of buried costs
withthe electricutility isrelaively rare. Animportant exception occursin new subdivisions, where
cable TV and telephone cable can sometimes be placed simultaneously. In the context of a“fresh
build” scenario like that envisioned in the FCC model, however, this sharing of costs would be
relativelyinfrequent. The potential for sharing increasesin urban areas, where multiple carriers may
be operating, and it certainly increasesin anunderground context, where sharing can occur after the
fact (by pulling another carrier’ s cable through an existing spare conduit).

Q. What changes did you make to the default sharing inputs?

A. While one can certainly debate the individual values, | believe the default
underground and aerial sharing inputs adopted by the FCC are acceptable; however, | haveincluded
some changesto the buried percentages. The inputs below represent the shareof the structurecosts
absorbed by the LEC. So, higher percentages inthe table below represent lower sharing and higher
costs reflected in the FCC model results. For reference, | have used bold type to emphasize the

changes we made, which are reflected in the Staff cost studiesin this proceeding.
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Table 4

Structure Sharing Inputs

FCC Default Inputs (06-2001) Staff Recommended Inputs
Density UG Buried Aerial UG Buried Aerial
0 100.00% 1.00% 50.00% 100.00% 1.00% 50.00%
5 1.00% 1.00% 50.00% 1.00% 1.00% 50.00%
100 85.00% 85.00% 50.00% 85.00% 85.00% 50.00%
200 65.00% 65.00% 50.00% 65.00% 85.00% 50.00%
650 65.00% 65.00% 50.00% 65.00% 85.00% 50.00%
850 65.00% 65.00% 50.00% 65.00% 85.00% 50.00%
2550 55.00% 55.00% 35.00% 55.00% 85.00% 35.00%
5000 55.00% 55.00% 35.00% 55.00% 85.00% 35.00%
10000 55.00% 55.00% 35.00% 55.00% 85.00% 35.00%

Q. Y ou mentioned that one of the areas where you deviated from the default inputs
relates to the sharing of placement costs between feeder and distribution cable. Does the default
version of the FCC model recognize this phenomena?

A. No. Themodel ignoresthe possibility that feeder and di stribution cablemay beplaced
on the same poles, or in the same trench. Phone networks typically have feeder and distribution
running in parallel alongcertainroutes, yet the FCC model algorithmsdo not recogni zethe potential
savings that can be achieved with simutaneous placement of feeder anddistribution alongthe same

route. The model essentidly assumesthat atrench isdug for feeder, the feeder isplaced and buried,
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thenthe crew comesback along the same street, digsanother trench and placesthedistribution cable.
The model developers recognized the potential for cost savings in the context of feeder and
interoffice transport cables, but they ignored the anal ogous phenomenon with regard to feeder and
distribution cables.

Q. Isit possible for feeder and distribution cable to be placed along the same route, but
at different times?

A. Y es. In the embedded network there are undoubtedly many examples of this. Dueto
unexpected growth or other factors, the LEC might add feeder cable to a route that already has
distribution cable, or viceversa. In such circumstances, no cost savings from shared use of the same
trench would be realized. The company would incur the ful cost of placing the feeder, and the full
cost of placing the distribution some years apart. However, when developing long run forward
looking costs, where the data is typically developed on the basis of a “fresh build” scenario, it is
reasonabl eto assume that most of the cable along aparticular route will be placed at the sametime.

Q. What have you done concerning this potential for sharing of feeder and distribution
cable along the same routes?

A. During the course of ourwork in Kansas, we analyzed 14 wire centersin great detail.
We found that in every case at least 40% of the feeder routes also i ncluded distribution cable. In
somewire centersthe percentage of overlap was much higher. Based upon that analysis, we reduced
the relevant feeder placement and structure costs by 40%. We performed a similar quantitative
analysisof 10 Idaho wire centers. Thisanalysisconfirmed the same general pattern we observed in
Kansas. Intwo of the ldahowire centers, the percentage overlap between feeder and distribution was
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approximately 35%, which isdlightly lessthan the lowest overlap we found in Kansas. In the other
8 wire centers we studied, the overlap was quite high, ranging from 43% to 78%. Averaging the
resultsfor all 10 Idaho wire centers, the overlap between feeder and distribution route mileage was
approximately 50%.

Although placement costscan't beeliminated on routeswherefeeder and distribution areboth
being placed, they can obviously be reduced substantially. For example, pole and trenching cods
won't increase much, if at all, when feeder cableisplaced at thesametimeasdistribution cablealong
a particular route. The detailed analyses we performed in these other states demonstrated that
opportunitiesfor sharing of feeder and distribution are widespread. Consistent withthe conclusions
we reached in these other states, | used a 40% factor in preparing the Staff cost studies in this
proceeding. The effect of thisrecommendation isto uniformly reduce the relevant feeder placement
and structure costs by 40%.

Q. Did you useany other inputs which differed from the FCC’ s default inputs?

A. Y es. | developed different inputs for cost of capital and other taxes, asdescribed in

the switching portion of my testimony.

CLEC STUDIES

Q. How did you develop loop costs for CLECS?

A. Given the large number of CLECs operating in thestate, the difficultiesinvolved in
obtaining datafrom these carriers (e.g. they don’t follow the FCC uniform system of accounts), the

many differences in the way they are configured, and thevery small share of the market served by
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each carrier, it smply wasn’t practical to study in detail the costsincurred by eachindividual CLEC
inthestate. Instead, we devel oped four cost studieswhich provide some useful insight into the costs
incurred by CLECs, and which provide auseful exampleof apractical approach which could be used
by individual CLECsif they wanted to submit cost studies to the Commission in support of future
rate proposals. Two of the cost studies are for facilities-based competitive carriers, and two are for
CLECsthat rely entirely on unbundled elements rented from SWBT.

In developing the first two studies, we used the FCC model to the loop costs incurred by
competitivefacilities-based CL ECswho haveinstalled copper cablein specificlocationsinthestate.
The areas served by these CLECs (ExOp of Missouri, and Green Hills Telecommunications, Inc.)
fall within themiddle of the overall range of geographic serviceareaswithinthe state. These carriers
neither servevery high density (and correspondingy low cost) urban areaslikedowntown St. Louss,
nor do they serve very low density (and correspondingly high cost) rural areas. In developing these
studies, we used the available road surrogate customer location data for the specific areas where
these CLECs are providing service, and made adjustments to better reflect the fact that they do not
serve 100% of the customerswithin these areas (Sprint continuesto servethe areaaswell). Thetwo
other CLEC studies are based upon the UNE rates paid to SWBT. One study focuses on the loop
rental rates applicable to the St. Louis metropolitan area, while the other study incorporates the
average level of UNE rates charged by SWBT throughout the state. The former study reflects the
costsincurred by a CLEC which only servesthe St. Louis market, while the latter study reflectsthe

costsincurred by a CLEC which serves amorediverse set of markets throughout the state.
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Transport Costs

MODELING APPROACH

Q. Let’sturn tothe portion of your testimony dealing with Interoffice Transport costs.
Can you briefly explain why you used carrier-specific cost modelsin devel oping transport costs for
this proceeding?

A. Yes. As| mentioned earlier, we initially planned to use the FCC model, with some
enhancements. When the major | L ECs objected to this approach, we recognized that it had at |east
onesignificant weakness: the default version of the FCC model didn’t necessarily reflect the specific
interoffice routes which are actually used in carrying switched access traffic in Missouri. We had
planned to modify the model to better reflect theactual interoffice network configurationswhich are
present in Missouri, but we were not sure how successful wewould bein thiseffort. Sincethe major
ILECshad already done extensive modeling of their SONET rings in Missouri, wethought it would
be efficient to build upon their modding efforts.

Q. How did you develop transport costs per minute?

A. We started with transport related investments generated by the SWBT, Sprint and
Verizon models. These investment amounts, stated on a per-DS1 drcuit basis, were then converted
into annual, monthly and per-minute costs using algorithms devd oped by our firm. For the other 38
ILECsin the state, we devel oped a statistical analysisof fixed and variable per-circuit investments
derived from the SWBT, Sprint and Verizon cost models. Per-circuit investments were treated as
dependent variables and the number of non-SWBT switched lines, the distancefrom the wire center
to the serving tandem and adummy variable (specifying whether awire center is served by SWBT)
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were used as independent variables. The resulting multiple regression coefficients were used (in
conjunction with dataconcerning the number of linesand distanceto the serving tandem) to estimate
thetransport costsfor other facilities-based LECsin the state. Thisstatistical approach to estimating
investments was applied to each of the wire centers served by 38 other ILECs and two facilities-
based CLECsin Missouri

Q. Why didn’t you use the models provided by the ILECs in their entirety, to develop
transport costs per minute?

A. As discussed in the context of the switching studies we rejected this approach for
several reasons. First, we wereinterested in devel oping cost resultsfor all of thelLECsin the state,
not just for Sprint, SWBT and Verizon. None of the ILEC transport models were capable of
generating cost estimates for Alltel and the other small rural ILECs.

Second, there were significant differencesin the way the ILEC models calcul ate costs per
minute. These discrepancies reduce the value of any comparisons which might otherwise be made
between the results of the three models. In a generic proceeding of this type, it is important to
maintain a reasonably high degree of consistency across the various cod studies. While it would
have been desirableto model thetransport investmentsusing a uniform methodol ogy, we concluded
that inconsistenciesin thisregard were outweighed by the benefits of using carrier-specific network
configurations-which were supplied with the ILEC models. No such benefits would have been
obtained by using three different methods of converting investments to annual, monthly and per-
minute costs. To the contrary, we felt it was paticularly hel pful to use aconsistent goproach in this
regard. Since the ILECs had adopted widely differing methodol ogiesin this area, one carrier might
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appear to havelower costsjust because of differencesin the approach usedinconverting investments
into annual, monthly and per-minute costs.

Findly, asmentionedintheswitching portionof my testimony, none of themodel ssubmitted
by the LECs were capable of providing stand alone and pure TSLRIC studies.

Q. What isa SONET ring?

A. Historically, interoffice networkswere connected via“ hub and spoke” topology, not
unlikethenetworksof theairlineindustry. Smaller switcheswould homeonlarger, centrally located
switches which in turn would be connected to other large switches, as well as tandem switches.
These connections were achieved using avariety of different technologies, including microwave
radio equipment, copper cable, coaxial cable and fiber optic cable. In morerecent years, advances
infiber optic technology have increasingly made it attractive to substitute “ring” networksfor these
poi nt-to-point connections. Withthisconfiguration, agroup of central officesistypicdly connected
together using a SONET (Synchronous Optical Network) ring, where infarmation flows in both
directions around a circle. This provides two paths for every call, enhancing reliability. The
investment in these rings, includes fiber cable and the electronic transmission equipment such as
add/drop multiplexers (ADMs) which make it feasible to transmit information over the cable.

By far the dominant factor which drives the level of transport costs is the total number of
interoffice circuits which are present on a particular fiber system andthe overall speed at which the
system operates. Faster systemsare capable of carrying more information. While the total cost of a
SONET systemincreases asthetotal bandwidth or speedof the system increases, thecost per circuit
declines sharply asthe system speedincreases. Thus if two wire centers are connected together via
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a SONET systemwhich operates a avery high speed, the cost of transporting acall between these
wire centerswill be very low. Thisisto be expected, since one of the most persistent and important
phenomenain telecommunications isthe dominant importance of economies of scale and traffic or
circuit density.

Q. Beforeyou describethe | LEC modelsyou used for your transport cost studies, would
you pleasedescribe the transport methodology adopted by the FCC?

A. Certainly. Asthe documentation suggests, the FCC Model:

determines the required capacity and distances of interoffice transmission facilities,

using the traffic data and the interoffice di stances that are i nput to the M odule. In

doing so, it uses wire center locations and interoffice distances to determine an

efficient mix of interoffice SONET fiber rings and redundant point-to-point fiber

links. Rings are separately provided for linking host switches to ther subtending

remotes, and for linking host switches to each other, to stand-alone switches andto

the tandem switches on which they home. The numbers and types of elements

involved can be examined in the intermediate outputs of the Switching and

Interoffice Module as recorded in the workfile. [HCPM documentation file

1 HM50a ModDes.doc, section 4.7]

Themethodol ogy that the FCC Modéd usesto determinetheringsisthe samefor both classes
of rings, with hostsserving asthe homing point inthe network of hosts, remotesand tandemsserving
as the homing point in the network of tandems, hosts, and standalone wire centers.

Q. How does the FCC model decide whereto put the SONET rings?

A. To compute the set of interoffice rings, the model beginswith acase where all wire
centers are directly connected to their serving tandem via redundant paths (a redundant hub and
spoke configuration). Each wire center is then examined to determine whether it is more cost

effective to leave the wire center directly connected to the tandem or includeit onaring. To make
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thisdetermination, the model comparesthe investment associated with directly connectingthewire
center to thetandem with theinvestment associated with placing thewire center onaring. For direct
connections, the investment is afunction of the distance from the wire center to thetandem. When
determining the investment that is required to add a wire center to a ring, the distance between
interconnected wire centersand theadditional cost of multiplexing areconsidered. If theinvestment
on thering isless than the investment associated with directly connecting to the tandem, the office
will be placed on the ring.

Q. Can you briefly describe the FCC model’ s ring optimizing algorithms?

A. Y es. TheFCC Model incorporates an optimizing a gorithm to ensurethat it constructs
rings in an efficient fashion. The savings that are generated by placing awire center on aring are
computed as the difference between on-ring and directly connected investment. The model places
the offices that produce the greatest savings on the ring first. When no more savings are possible,
the process of creating rings is complete. When computing rings, the greaest savings often is
realized by allowingaset of wire centersto form their own standal one ring that does not include the
serving tandem asanode. The agorithm requires the tandem to be placed on at |east onering. But
sinceall wire centersmust have acommunications path totheir serving tandem, standaloneringsare
connected to the tandem through a series of ring connectorsthat provide pathseither betweenrings,
or between a standal one ring and the tandem. The location of each ring connector isdetermined by
identifying the smallest distance from each node on the standalone ring to either the tandem itself,
or to any other ring that has tandem connectivity. All ring connector distances and connector
terminal costs are doubled to reflect the installation of redundant fecilities.
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Q. Are there some drawbacks to the FCC'’ s optimization routine?

A. Y es. The FCC model devdops ahypothetically optimal interoffice network, but the
resulting configuration haslittle or no resemblance to the one actually in existence. For example,
as described above the model assumes ubiquitous depl oyment of SONET rings, when in redity,
exchange access serviceis sometimes provided using less sophisticatedand potentiallylessreliable
network topology, especially in thecase of smd ler rurd carriers. Arguably, the FCC’ s approach is
more hypothetical than necessary, and thus it isn't fully consistent with the Commission’s stated
objective of looking at “actual” costs.

Each model has strong and weak points, and the FCC model certainly has someimpressive
features. However, inthisinstancewedecided it would bepreferabletorely inlarge part on SWBT' s
SPICE model, because it is capable of estimating costs for the specific interoffice network
configurations which actually carry the great majority of the switched access traffic in Missouri.
Stated differently, the studies we prepared in this proceeding rely to a great extent on the routing
decisions and network configurations developed by LEC engineers, rather than relying upon

hypotheticd network configurations generated by a computer model.

THE SWBT TRANSPORT MODEL

Q. Can you briefly describe SWBT’ s SPICE model ?

A. Yes. SWBT uses its SPICE model to estimate the cost of providing transmission
circuits over Synchronous Optical Network (SONET) facilities between SWBT centrd offices.
SPICE isacomplex, database driven model which takes various study assumptions and inputs and
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combines them with datataken from SWBT’ s data base of actual network information to estimate
variousInteroffice and Circuit Equipment costs. The database used by SPICE includesaninventory
of all SWBT central offices, the distances between those central offices, an inventory of SWBT's
actual interoffice networks, and an inventory of the individual circuits which are active on those
networks. The inventory of networksincludes the type of technology or design, thebandwidth, the
numbers of nodes, the number of fibers on each segment, and the actual route mileage of each
segment.

The SPICE model devdops cost estimates for all centrd office pairs which are currertly
connected by at least one active circuit of the speed being considered in the study in question (e.g.,
DS1). It computesfixed and per mileinvestments per unit of capacity (e.g., per voice grade circuit),
based on its estimate of the least costly path between each such pair of central offices.

Whilethe SPICE model is quite sophisticated, there are aspects of thismodel which tend to
develop inaccurate, or at least misleading, outputs. For instance, although the network fiber
investment is based upon the entire route miles associated with the specific networks (e.g., SONET
rings) used in compl eting each particular central officepair, atalater stagethisinvestment isdivided
by the direct air mileage between those two central offices. The effect of this later procedureisto
translate costs which were devel oped based upon nework miles into cods that relate to ar miles.
In some cases the difference between route milesandair milesisvery substantial—-the air miles may
be asmall fraction of the route miles. As aresult, the reported results don’'t adequately reflect the

underlying cost structure.

98



10

11

12

13

14

15

16

17

18

19

20

21

Direct Testimony of
Ben Johnson, PhD.

Further steps in the SPICE costing process include weighting the unit investments by the
number of circuitsbetween each pair of wire centers, splitting the per milefiber investment between
underground and buried cables, and estimating conduit investment associated with the underground
cables.

Q. Can you explain in greater detail the process used to develop route-specific
investmentswithin SPICE, and why thereported results do not adequately depi ct thisunderlying cost
structure?

A. Certainly. Given the nature of this technology, all of the wire centers on a given
SONET ring tend to exhibit very similar costs per circuit, just as all of the coach seats on a given
airplaneflight tend to have about the same costs, even if the passengers paid widely differing prices.
Thisfactisaccuraely reflected in the early stages of the SPICE model. Also, many of these SONET
rings exhibit very similar costs per circuit, even though their locations within the state, and the total
route distances (i.e., circumferences) of these rings may vary widely. Agan, the SPICE model does
agood job of capturing thisunderlying cost pattern, in which traffic volumes dominate the oveall
cost picture.

In developing transport costs per circuit (or per minute) what really matters is the overall
scale or density and corresponding speed of the system, as reflected in the total number of circuits
or total minutes of traffic carried on that system. Route distanceisavalid consideration, butit tends
to be of secondary importance, and therel ationship between distance and cost isnot assimpleasone
might suppose. For instance, one might suppose that the cost of fiber for the route between wire
centers A and Z will be much less than the cost of fiber for the route between wire centers A and Y,
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if the former route covers 2 miles and the latter route covers 20 miles. To see why this isn’t
necessarily the case, consider theimplicationsif we assumethat A, T and Z are all connected to the
same SONET ring, which covers atotal route distance of 60 miles. In that case, the fiber costsare
essentially the same for any two nodes on the route, including those that are 2 miles apart and those
that are 20 miles apart.

Oneof thereasonsthisistrueisthat in order to providethe benefit of total redundancy, every
circuit effectively benefitsfromthefull length of the entirering. In our example, acircuit may head
north one milefrom A to Z, but aduplicate version of thecircuit also heads south from A, then west,
then north, then east, and then south again until it reaches Z, covering atotal of 60 miles. The same
thing occurs with circuitsfrom A to Y, which also use the entirering. Since thetrafficis carried at
the speed of light, thereis no effedive difference between the twodirections. Infact, during asingle
telephone call, parts of the conversation may be completed on the northern route and parts may be
completed on the southern route.

While the distance between any 2 wire centersis of little significance, the total route length
of the ring does have an impact on costs. Of even more importanceisthe total volume of circuitsor
the speed at which traffic is handled on each ring. For that reason, nework engineers don’t simply
try to minimizethetotal length of each ring. If aring isexpanded to include additional wire centers,
thetotal number of circuitsandtraffic onthering will probably increase, which can potentially offset
the cost of the extra mileage needed to accommodate the expansion.

A small number of large rings may be more cost effective than alarge number of smdl rings,
even if thetotal ring distance (miles of fiber optic cable) in the former configuration is greater than
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would berequired under thelatter configuration. In any event, the distance between two wire centers
is by no means a dominant consideration in designing an interoffice network, nor should it be a
dominant consideration in analyzing thecost of SWBT’ s interoffice network. Economies of scale
and density arevery important considerationsin designing anetwork, and they are equally important
in analyzing network costs. Moreover, there isno simple, direct relationship between mileage and
cost in this context. For that very reason, it is not surprising that there has been atrend in the long

distance industry away from the longstanding historic pattern of mileage-based toll rates.

THE SPRINT AND VERIZON TRANSPORT MODELS

Q. Can you briefly describe the Sprint trangport model ?

A. Yes. Sprint designed their Transport Cost Model (TCM) to estimate what they
describe as the Long Run Incremental Cost (LRIC) of interoffice transport, using forward looking
technology (e.g. relying entirely on fiber optic transmission). It isan Excel based spreadsheet modd,
which cal culates fiber and el ectronicinvestmentson Sprint’s OC3, OC12and OC48 SONET rings.
The TCM isdesigned around the existing locations of Sprint wire centers. The primary cost drivers
in the model are the utilization or fill factor, the number of terminals, the size of the terminals(i.e.,
OC3, OC12, OC48), and the total distanceassociated with each ring. In order to estimate common
transport costs in a switched access context, the TCM identifies routes which 1) orignate from a
tandem and terminate at ahost switch and 2) those that originate at ahost andterminate at aremote
switch. The TCM then identifies the rings (and the associated costs) required to get from the
originating location to the terminating location.
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Q. Can you briefly describe the Verizon transport model ?

A. Yes. The Interoffice Transport Module:

develops investments for the network components that connect end offices, end

officestoremotes..., and end officesto tandems. These network components consist

of specialized transmission equipment within wire centers and the outside plant

facilities that carry communication signal's between offices. [Modd M ethodology,

Interoffice Transport Module, p. 1]

The ICM groups or clusters offices by tandem areas, using the existing switching hierarchy
in Verizon's network. End offices in the same geographic area areusually clustered together with
their tandem (if a Verizon tandem). To determine which offices are included in aring, the ICM
makes a 360-degree sweep fromthetandem office, choosing no morethan eight end offices or nodes
onany onering. Thecriteriafor interconneding the officesto thetandem on aringisdistance. The
office closest to the tandem is identified and thelink between the tandem and the closest officeis
thefirstlink inthering. The next closest officeto thetandem isthe next office included onthering.

This process continues until all end offices are included on the ring. The last office must be

connected to the tandem to complete the ring. Then the Interoffice Transport Module:

» develops the SONET ring and point to point configuration
» calculates distance between hogs and remotes (induding REM X nodes)
« determines the length of interoffice facilities
« determines the total traffic on each ring and host/remote link and sizes facilities
« determines the equipment configuration at each node
« calculates investments by CLLI code and passes them to the M apping/Report
Module where expense calculations are performed to cornvert them into monthly costs
[Model Methodology, Interoffice Transport Module, p. 7]
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If the tandem switch serving areas hasmore than eight end offices or switch nodes, two or
morerings are deployed all connected to the tandem switch. By including all end office switcheson
aring which includes the tandem, traffic between any end office and its host tandem can be carried
on asinglering. This procedureis somewhat anal ogous to the one used by the FCC modd, in that
ICM apparently analyzes costs based upon a hypotheticd interoffice network configuration.
However, its algorithms are based upon distances between the end offices and the tandem, rather
than a cost minimization procedure. Inany event, maps of Verizon’s interoffice network suggest
that the actual configurationit reliesuponin providing switched access serviceisnot identical tothe

one modeled within ICM.

PROBLEMS ENCOUNTERED WITH THE ILEC MODELS

Q. Did you encounter any problems during your review of the ILEC transport model s?

A. Y es. Weencountered softwarerel ated problems; design or platformrelated problems;
and input related problems.

Q. Can you briefly describe some of the software related problems you encountered?

A. Y es. We encountered numerous technical problems trying to get the SPICE model
working on our computers. Although SWBT personnel were very helpful in trying to help us solve
these problems, more than 3 months el apsed between thetime westarted to review the SPI CE model
and the time we got a working copy running on our computers which was capable of produdng
reliable cost results. We began our review in early October 2001, in conjundion with our review
of some SWBT cost studies submitted in Docket No. TO-2001-438. On November 6, 2001 SWBT
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personnel suggested that we use the SPICE model which had been loaded on a computer which
SWBT had provided to the Commission Staff. SWBT subsequently installed the switched access
version of the SPICE model on that computer. It arrived at our offices on December 26, 2001.

Q. Wereyou ableto run the copy of SPICE which wasinstalled on thecomputer SWBT
provided?

A. No, not initially. We encountered significant problems with this copy of SPICE, as
well. After extensive troubleshooting and various attemptstofix the problems, SWBT provided us
with a*“patch” on January 22", 2002 which overcame the problems and allowed us to run SPICE
error-free.

Q. Didyou encounter any software or compatibility problemswith the Sprintor VVerizon
transport models?

A. No. Wedidn’t encounter any software or compatibility problemswith those models.

Q. Another category you mentioned was platform or model design problems. Can you
please elaborae on these problems?

A. Yes. We found that the 3 models differed significantly with regard to how they
model ed transport costs. For instance, SWBT’ s SPICE model was primarily devel oped asatool for
estimating the cost of special access or dedicated circuits. SPICE does not contain information on
thelargeinventory of interofficetrunkswhich are used to carry most ordinary phone calls, including
thevast majority of local and switched accesstraffic. Instead, special accessor dedicatedcircuitsare
used as aproxy for switched accesscircuits. Sprint’s model computes monthly costs by route but
it doesn’t report investments by route. Verizon’smodel allocatestotal transport investmentsto end
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offices by clli code instead of calculating investments by route or by SONET ring. These
inconsistencies made it difficult to evaluate the effect of variousinconsistenciesin the inputs used
in these models, and they made it more difficult to generate internally consistent cost estimates.

Q. Y ou mentioned you encountered some difficultiesin evaluating the inputs. Canyou
please describe some of the inputs you focused on?

A. Y es. We spent considerable timeand effort studying the default fiber cable and fiber
electronicinputssupplied with the ILEC modelsinan effort to determine whether they wererdiable
and consistent. Thisanalysis was made more difficult by the fect that the inputs used in the various
models were not structured the same. For example, SPICE requires combined material and
placement costs per foot by fiber cable size, while Sprint’s model requires separate inputs for fiber
material per mileand fiber installation per mile. Verizon’sICM isdesigned around a24 fiber cable,
and does not accommodate any other sheath size. Similar problems were encountered when
conducting our comparison of the fiber electronic inputs. Terminology differences and network
configuration differences among the models made an apples to apples comparison difficult at best.

Q. What did you doto overcome these problems?

A. Among other things, we asked the ILECs to provide us withadditional information
which would enable us to more efficiently compare and reconcile the inputs and outputs of their
transport models. For instance, on December 11", 2001 we asked them to provide us with

...an Excel file which shows the investments developed within your model for a

specific SONET ring of your choice. Please structurethis response sothat wewill be

ableto trace all of the steps from the investment inputs and other assumptions (i.e.,

ring capacity, route distances, fill factors, etc.) to the total investment developed by

your model for this particular ring. The investments shown in your response shoud
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be consistent with those contained within and/or produced by the transport model

(SWBT, Sprint, Verizon) is proposing that we use in this docket.

Q. How did the carriers respond?

A. Verizon provided acomprehensive response which was structured in the manner we
requested. Sprint and SWBT did not provide any additional materials in response to this request.
Sprint noted that their model was built in an Excel spreadsheet and was already consistent with the
intent of this request. SWBT’s model was not built in a spreadsheet and it did not did not provide
the detailed example we requested. However, SWBT did make a subject matter expert available for
telephone assistance, which helped us gain a better understanding of their model.

Q. What inputs did you use in preparing the Staff transport cost studies?

A. We primarily relied upon the default inputs supplied with these models However,
werelied upon the FCC model’ s default fiber cable and placement cost inputs, which we believed
weremorereliable, and allowed usto achieveagreater degree of internal consistency. (I discussthe
FCC default inputs later in my testimony.) We also used consistent inputs for utilization or fill, as
well as capital costs, including depreciation, cost of money and income taxes and plant-specific
operating expenses such asequipment maintenance. |naddition, weused algorithmstotrandlate per-

circuit investments devel oped by the ILEC models into monthly recurring and per-minute costs.

FIBER CABLE INPUTS
Q. Y ou mentioned you eventually decided to usethe FCC model’ s default fiber feeder

inputs in the ILEC transport models. Can you explain what led to this decision?
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A. Fiber is purchased by al of thelLECsinanationwide, competitive market. Aswith
any purchase, the possibility exists that different carriers may pay different prices for cable, dueto
differences in bargaining power, different engineering decisions, or other ressons. But it is
reasonableto expect that any differencesin the cost of acquiring and placing fiber cablewill not be
extreme. Small farmers receive about the same amount per bushel as huge Agrabusinesses when
selling their wheat; similarly, large and small buyers of wheat pay rel atively similar amounts per
bushel, because this market is very competitive. The same pattern can be obsarved in many of the
markets in which telecommunications carriers make purchases—although smaller LECsdon’'t have
as much buyingpower asthelarger carriers, thisdoesn’t necessarily trandlateinto alarge difference
in costs, because even the smaller carriers can dhoose between multiple vendors who are eager to
obtain their business.

Although the ILEC transport modelsincluded widely differing default inputsfor fibe cable
materials and placement, there was no evidence to suggest that these differences resulted from
significant differencesin the actual pricespaid by the magjor ILECs. To the contrary, thedifferences
in inputs appear to result primarily from differences in the data sources used in developing the
respective inputs, as well as differences in the manner in which the ILECs have structured their
inputs to conform with various aspects of their models.

| believe the advantages of greater consistency outweigh any potential benefitswhich might
have been obtained by using carrier-specific inputs for fiber materid and placement costs. Hence,

we relied upon the default fiber cable inputs used in the feeder portion of the FCC model. These

107



10

11

12

13

14

15

16

17

18

19

20

21

Direct Testimony of
Ben Johnson, PhD.

inputs were thoroughly investigated by the FCC, and they are the same inputs we used in the loop
portions of the Staff cost studiesin this proceeding.

To the extent the input structure or format of the ILEC transport models differed from that
of the FCC default inputs, we compensated by setting some of the inputs to zero, or wemade side
calculationsor other adjustmentsas necessary to ensure consistencyintheresults. For example, there
is a conduit factor included in SWBT’s SPICE model which estimates conduit investment as a
function of underground cableinvestment. However, the FCC cableinputs aready includeconduit
related costs, sowe zeroed out the SPICE conduit input. Similarly, we used aworksheet provided
by Sprint to calculate an overall cost (including material and placement) per fiber per mile, based
upon the FCCinputsfor various sizes and types of cable. Thisside calculation yielded inputswhich
were compatible with the structure of Sprint’s transport model.

Q. Since you relied upon the FCC default inputs for fiber cable, would it be fair to say
that you devel oped national average costs, rather than state-specificor carrier-specific investments?

A. No. Thefiber costsincluded in our studiesare specifically applicable to cariersin
Missouri. For instance, the fiber costs induded in the Staff gudies reflect variations in placement
difficulty based upon varidaions in population density and the specific soil conditions which are

present in each area within the state.
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FILL FACTORS

Q. Y ou mentioned that you made changes with regard to utilizationor fill factors. Can
you explain these changes?

A. Yes. Fill factors (essentialy the same concept is sometimes described in terms of
utilization rates) are estimates of thefraction of total plant whichisactually being used. The amount
of spare capacity reflected in the fill factors used ina study will directly impact the resulting unit
costs (e.g., cost per circuit or cost per minute of use). Excessively low fill factors raise the per unit
costs and thus the prices to be charged. We reviewed the fill factors SWBT, Sprint, and Verizon
provided with their transpart cost models and found that they were using different approaches, and
that someof the assumed factorsweresignificantly lower than would be appropriatefor devel opment
of valid long run costs. Consequently, we substituted more appropriate utilization or fill fadorsto
ensure a greater degree of conceptual uniformity across the various studies, and to reflect a more
efficient level of spare capacity, consistent with along run approach to economic costs.

Asl explained earlier, the key distinction between long run and short run costsis the extent
towhichthefirmisableto vary its plant mix and capacity to matchdemand for its output. In atrue
long run planning horizon, the firm will optimizeits capacity to dosely matchits output. Inalong
run cost study, theamount of capecity should closely matchthelevel of output refl ectedinthestudy.
There should be enough spare capacity to provide operaional flexibility (e.g., the ability to quickly
respond to fluctuations in the day-to-day level of demand), but not much more. In comparison, a
somewhat larger amount of spare capacity would normally be present on an actual network.

Similarly, it would not be surprising to see a larger amount of spare capacity in a short run cost
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gudy. In ashort run study, at some locations the firm may have less spare capacity than would be
ideal, thereby increasing itstotal costs of administration and maintenance, or forcing it to rely upon
more costly routesin order to provide circuits between particul ar locations. At other locationsafirm
may have more capacity than would be optimal in thelong run, perhaps becauseit anticipated future
growth that hasn’'t yet materialized, or because it hasn’t accurately estimated the level of demand.
The key point to understand is that sub-optimal fill factors will often arise in an appropriately
constructed short run study, but they are not expected in along run study. To the contrary, to be
consistent with the underlying principles that govern this type of study, and to be consistert with
other aspectsof thistype of study, thefill factorsin along run cost study should alwaysbevery close
to the optimal, cost minimizing level (taking into account the unavoidable impact of lumpiness of
investments). Any substantial deviation from this cost minimizing optimal level of spare capacity
isinappropriate, and representsa serious departure from the basic principles which should govern
along run study.

SWBT and other incumbent LECs havelongadvocated the use of long run, rather than short
run, forward-looking costs. Thus, there is no basis for departing from this key aspect of standard
economic theory. In along run planning horizon the firm is assumed to maintain an appropriate
amount of capacity whichisjust sufficient to meet demand for itsservices, plusareasonable amount
of spare capacityto allow for administrative convenience, operational flexibility, safety backup, and
the like. Stated differently, in along run cost study it isn’t appropriate to incorporate the cost of

unnecessary or inefficient levels of spare capacity. To the contrary, the study shoud be strictly
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focused on capacity level swhich are optimally matched to the volumeof circuitsandtraffic reflected
inthe study.

In a long run scenario, efficiencies are close to their peak and spare capacity costs are
minimized. InitsLocal Competition Order, the FCC made an exception to the absol ute “| east-cost”
solution when it rejected a purely hypothetical network by selecting a “ scorched node” approach.
However, the FCC has generally endorsed the traditional interpretation of long-run costs. For
instance, the FCC expectsUNE ratestobe based upon the cost of an efficient network —not onewith
high levels of spare capacity:

Pricesbased ontheleast-cost, most effi cient network designandtechnology replicate

conditions in a highly competitive marketplace by nat basing prices on existing

network design andinvesmentsunlesstheyrepresent theleast-cost systemsavailable
for purchase. [11683.]

... We, therefore, conclude that the forward-looking pricing methodology for
interconnection and unbundled network elements should be based on costs that
assume that wire centers will be placed at the incumbent LEC's current wire center
locations, but that the reconstructed local network will employ the most efficient
technology for reasonably foreseeable capacity requirements. [1685, emphasis

added.]

Q. Were there any problemswiththefill factors provided with the ILEC modelsinthis
proceeding?

A. Y es. Asidefromageneral lack of consistency, wenoticed that someof thefill factors
were rather low. For instance, in the SPICE model, SWBT uses a ** ** fiber fill fagor. This
would indicate, for instance, that within a cable sheath containing 48 fiber strands, gpproximately
**  ** grands are not being used. While some of these extra strands might be needed for
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mai ntenance, emergency repairs, network rearrangements, and network survivability projects, in a
long run planning horizon SWBT would not requirethismuch unlitfiber. Thisisimportant, because
the cost of this excess capacity is added to the transport costs which are devel oped using SPICE.
Similarly, the Sprint model included fiber electronic fill factors which ranged aslow as** . **
Thefill factors selected by Sprint were based upon an analysi s of some embedded network statistics,
and there is no indication that this data source is consistent with the levels of efficiency which can
be achieved in along run planning horizon. While it might be appropriate to use embedded, sub-
optimal utilization rates in a short run cost study, it is not appropriate to use them in a forward
looking long run study, where the firm is assumed to have unlimited flexibility to optimize its
network to achieve minimum cost.

Q. How did you develop the fill factors you used?

A. Wedevelopedreasonablefill factors, using asmplifiedlifecycleanaysis, takinginto
account awidevariety of different fiber cablesizes, growth rates, and other assumptions. Welooked
at the percentage of spare capacity (or fill factor) that was present at the time cablewasinstalled, and
at variousyearsthereafter upto and including 10 years after theinitial installation. Dependingupon
the rate of growth and various other factors, the number of fibers needed along a particular route
could potentially grow to the point where it exceeds the capacity of the originally installed cable. |
primarily focused on a 10 year period, which is shorter than the depredable life of most fiber, but
islonger than the number of yearsbefore acable route might be“ overbuilt” to accommodate growth
or take advantage of technological improvements. For instance, feeder cables are often engineered
to be “relieved” within 5 to 7 year. Based upon thisanalysis, and my general knowledge of the
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industry, we concluded that a fiber cable fill facor of 62% would be reasonable to usein this
context.

Using a similar life cycle approach, we selected a 45% fill factor approach for the fixed
portion of the fiber electronics. Although this may appear to be rather low, it is areasonablefactor
to use for the fixed electronics components in the transport studies, becauseof the lumpinessof the
equipment in question. Unlikefiber cable, which can be purchased inawide array of different sizes,
there are only a handful of available bandwidth sizes for fiber electronics (e.g. OC 3, OC12 and
OC48). Thistechnological constraint results in what economists refer to as* lumpiness’ in the cost
function, which makesit difficult or impossibleto get aprecise match between theavail able amount
of capacity and the required amount of capacity on a given route. In contrast, the circuit cards and
other variable electronic components can be purchased and installed as needed, resulting in cost
characteristics which are not very lumpy. Hence, a much higher fill factor—approaching 100%—is
appropriate for this portion of the transport cost studies.

Thefill factors we used are higher than some of the inputs provided with the ILEC transport
models, and lower than others. For instance, the 62% fiber cable fill factor weused compares with
SWBT' sfill factor of ** **  Sprint’s factor of ** ** and Verizon's factors which
ranged from**  ** tg**  **,

Similarly, the 45% fill factor we used for the fixed portion of fiber electronics comparesto
SWBT s analogous fill factor of **  ** Sprint’sfactors which ranged from **  ** o **

** for aOC-3 SONET termina shelf and from**  ** to** ** for aOC-48 shelf. Verizon's
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fiber electronics fill factors were not explicitly shown in its model, or the accompanying
documentation.

To be consistent with the classic definition of long run cost, aforward |ooking study should
use fill factors that are higher than the average fill level typically present in an incumbent LEC’s
network, but less than the highest fill level swhich are sometimes present in such anetwork. Aside
from the problemsassociated with lumpiness, thefill factorsshould approach the“target” levelsused
by network engineersto determinewhen morefacilitiesmust beinstalled, or network rearrangements

are required.

OTHER TRANSPORT INPUTS

Q. Did you use the same capital cost inputs to convert the circuit investments into
monthly recurring costs in your transport studies ?

A. Y es. The per-circuitinvestments devel oped using the ILEC models were converted
into annual and morthly costs, as well as costs per circuit, per minute, and per minute-mile, using
procedures devel oped by BJA. Annual cost factorswere devel oped using the FCC model, using the
same process and inputs | discussed earlier in my testimony. This ensured a reasonable degree of
consistency across all of our cost studies. The annual cost factors include capital costs such as
depreciation, cost of money, income taxes and plant-specific operating expenses such as equi pment
maintenance. The annual cost factors were applied to the circuit investments and monthly recurring

costs were calculated by dividing the result by 12.
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Q. Can you briefly highlight some of the other inputs you used in devel oping the per-
minute costs in your studies?

A. Yes. There are several other inputs in the “Miscellaneous Factors’ portion of the
transport studies. These include the “DS1 DSO administrative factor”, the “Trunk Minutes per
month”, the “ Stand Alone Ratio”, and the “Lines per DS1” factors. The “DS1 DS0 administrative
factor” accountsfor spare circuits and testing circuits. Thisfactor was included to help ensure that
weincluded the cost of necessary (unavoidabl€) sparecapacity and testing capacity which are needed
to efficiently administer the interoffice facilities. The input for “Trunk Minutes per month”
represents the monthly trunk minutes carried on atypical voice equivalent (DS0) circuit. We used
10,044 minutes for thisinput, which is taken from the FCC default input set. The “Lines per DS1”
factor representsthe typical relationship between the number of end user switched acoess lines and
the number of DS1 trunks which carry interoffice traffic to and from those lines. We used a factor
of 150, which isequivaent to 24 x 6.25 where 24 represents the number of voice grade circuits per
DSI1 circuit and the number 6.25 represents an approximation of the typical number of voice
equivalent end user lines per voice equivalent interoffice trunk.

Q. What isthe “ Stand Alone Ratio”?

A. This is a ratio which was used in developing the stand alone cog studies. It is
approximately equivalent to the volume of intrastate switched accesstraffic as a percentage of total
switchedtraffic (includinglocal and interstatetraffic). It was based upon SLU or DEM ratio for each

carrier (or aproxy for thisratio, where the actual fector was not available).
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Q. Y ou mentioned that themonthly costsare convertedinto costs per minute. Can you
briefly describe this process?

A. Yes. The monthly recurring transport costs are stated on a per circuit basis, then
divided by 10,044 trunk minutes per monthto cal cul atethetransport costs pa minute. Wehavedso
provided the cost study results on a per circuit mil ebasis. Similarly, for carriers with mileage bands
in their tariff we provided the costs organized into mileage bands corresponding to their existing

tariff structure.

Missouri Switched Access Rates and Costs

INTRASTATE SWITCHED ACCESS COSTS

Q. Do you have an exhibit which summarizes your cost results?

A. Yes. Schedule 1 providesthe results of the Staff cost studies for theLarge ILECs,
Small ILECs, and CLECs. Page 1 summarizes the costs for these three categories of carrierson a
group basis. The first column provides the Stand Alone costs, the middle two columns provide the
fully distributed costs, and the final column providesthe TSLRIC results. The remaining pagesof
Schedul eusethe same columnsto present the detailed resultsfor individual carriers. Page 2 provides
the common line (loop and port) costs, page 4 provides the end office switching costs, page 6
providesthe tandem switching costs, page 8 providesthelocal transport costs and page 10 provides

the total intrastate switched access costs (excluding tandem switching).
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Q. Can you briefly comment on the overall results of your costs studies?

A. Yes. As can be expected, the stand alone costs are much higher than the
corresponding fully distributed costs, while the TSLRIC results areadways the lowest. This pattern
isclearly evident inthetotal costs shown on page 1, aswdl asthe corresponding totalsfor individual
carriers. It follows directly from the fact that thefirst study analyzesthe cost of providing switched
access service on a stand alone basis, requiring this service to bear the full burden of equipment
which is normally used in providing multiple different services. The costs presented in the middle
columns are more consistent with the philosophy of cost recovery which has traditionally been
followed in the telecommunications industry, whereby each service isexpected to cover a portion
of the shared costs of the network (with the remaining portion being recovered from local exchange,
custom calling, and other services). Finally, the TSLRIC resultsare very low, becausethisstudy only
considersthe amount by which the carrier’ s costswould decline if switched access service were not
provided. Thus, it excludesloopcosts, the minimum, fixed costs of switching and other costswhich
areneeded in order to provideintrastate switched access service, but which would beincurred even
If this service not provided by the carrier.

The differences between these different cost studies can be traced directly to differencesin
the treatment of the benefits of economies of scope (the efficiencies which arise when multiple
services are provided using the same network facilities). The stand alone cost study (shown in the
first column) doesn’t gve intrastate switched access savice any o these benefits The second

column givesthis service a pro-rata share of these benefits (in proportion to the number of minutes
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used by each service) while the third column gives intrastate switched access service a somewhat
smaller share of the benefits.

The reasoning behind the “weighted” column can be traced to the pattern of cost recovery
which occurs in competitive markets, where joint costs are recovered in proportion to the strength
of the demand for various products. Thus, for example, if heavy cream is perceived to be more
valuablethan skim milk, purchasers of cream will pay agreater than pro-rata portion of the costs of
feeding and milking cows. Applyingthislogic to the telecommuni cationsindustry, regulators have
frequently concluded that long distance minutes should bear agreater than pro-ratashareof thejoint
and common costs of the network, to reflect the higher perceived value of long distance minutes
relative to local minutes.

Findly, the TSLRIC methodology gives intrastate switched access the full benefit of
economies of scope, since none of the burden of the shared facilities is attributed to this service.
Undoubtedly, that isone of thereasonswhy the TSL RIC methodol ogy isso popular with partieswho
advocate reduang switched access rates.

Q. Can you elaborate on the results for the various types of carriers?

A. Yes. Asabroad generalization, thetotal cost per minuteincurred by the CLECstends
to belower than the corresponding total sincurred by many of the incumbent carriers, whilethe costs
incurred by the smallest, most rural ILECstend to be the highest of all. Of course, exceptions exist
for specific carriers and/or specific categories of cost. Far instance, the fully distributed cost of end
office switching developed in the CLEC studiesis similar to thelevel developed inthesmall ILEC
studies.
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Q. Can you provide any insights into the common line results for the various types of
carriers?
A. Yes. The common line costs for the individual ILECs are shown on Page 2 of

Schedule 1. Asshown, the stand alone costsfor Sprint, Verizon and Southwestern Bell (SWBT) are
similar. However, the corresponding costsfor Alltd and Century Tel are considerably higher. This
follows directly from the lower density, more rural characteristics of the latter two carriers’ service
area. Not surprisingly, the common line costs incurred by thesmall ILECs tend to be substantially
higher than thoseof thelargest ILECsinthe state. The same basic pattern holds true for both of the
fully distributed cost studies.

Under the TSLRIC methodology, the common line costs are close to zero for al of the
carriers. Theonly reason thelast columnisn’t zeroisthat it includesaminuscul eamount of common
overhead costs. One can plausibly argue that on an incremental basis no costs would beincuredin
the common line category, since the loop and port areneeded in order to provideinterstate switched
access, local exchange and other services even if intrastate switched access were not provided.
However, the methodology we have adopted for purposes of this study places a small amount of
common costs in each category, in recognition of the fact that common overhead costs do vary
somewhat with the size and complexity of a carrier’s operations. As the number of services
increases, executive salaries, accounting costs, tariff devel opment and maintenance costs, billing and
collection costs, marketing costs, and other miscellaneous overhead costs tend to increase
somewhat—even if no additional fecilities are needed in order to provide the additional servicein
guestion. Hence, our estimate of the TSLRIC costsis very small, but not zero.
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Becausethis category consists entirely of joint or shared costs, the differences in treatment
of shared costsin the various studiestranslatesinto avery broad spread between the stand alone and
TSLRIC results. Thishasimportant implicationsfor the Commission' spolicy and pricing decisions.
More specifically, the results suggest that the Commission has broad discretion in setting pricesfor
therecovery of these costs. Recall that economic theory suggeststhat the stand aloneresults should
be viewed as the pricing ceiling while the TSLRIC results shoud be viewed as thefloor. In this
category, thestudy resultsdisplay an extremely widespread betweenthe ceiling and thefloor. Unless
the Commission concludes that prices ought to be set somewhere towards the middle of this range,
it will find that prices can be set at very low levels, or at very high levels, without violating either
the floor or the ceiling.

If the Commission were to decide that 1XCs should have access to the ILECs networks
without making any substantial contribution towardsthe costs of the loops and ports which are used
in processing thar calls, such apdicy isfeasible, and would be consistent with at |east one view of
the underlying structure of network costs. Conversely, if the Commission were to decide that IXCs
should pay alarger share of theloop and port costs than they do under current rates, a policy shift
of that typewould also befeasible, and it would not necessarily require moving ratesabovethelevel
which would be incurred if IXCswere to install their own facilities to reach their customers on a

stand alone basis.
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Q. Do the results of the switching cost studies follow the same pattern as the common
line costs?
A. No. There are many differences in the cost paterns. A careful review of page 3 in

comparison with page 2 reveals that carriers with the highest common line costs don’t necessarily
havethe highest switching costs. Similarly, while Alltel’ sstand alone and fully distributed common
line costs are much higher thanthose of Sprint the same patterndoesn’t hold when comparing these
two carriers’ switching costs. Alltel’ sstand alone and TSLRIC switching results are somewhat less
thanthose of Sprint, whileitsfully distributed switching costsare about the same. Ingeneral, carriers
serving large urban areas benefit from larger numbers of customers and higher traffic volumes,
which allows them to purchase larger switches and to spread the cost of those switches over larger
numbersof minutes. Thus, for example, itisn’'t surprising that SWBT hasswitching costs per minute
which are afraction of the level incurred by most of the smaller ILECs.

The Tandem Switching Costs are shown on page 4. It should be noted that many of the
smaller LECsdo not operate atandem switch. To the extent IX Cs use atandem to connect with end
users served by these smaller LECs, this function is performed by a connecting carrier, such as
SWBT.

Q. The last category islocal transport. Will you please summarize these cost results?

A. Yes. Local transport costs for the individual carriers are shown on page 5. Once
again, the per-minute costsincurred by the Small ILECstend to be higher than the costsincurred by
the Large ILECs, at least under the stand alone and fully distributed approaches. Under the pure
TSLRIC method all of the cost resultstend to be verylow, and thereisrelatively little differencein
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the level of costsincurred by different size carriers. Thisfollows logicdly from the fact that under
the TSLRIC approach, most of the fixed casts of the transport facilities are exduded from the
analysis, since these costs would be incurred even if intrastate switched access service weren't
provided. When speaking of the relatively high level of per-unit costsincurred in rura areas, the
assumption is generally being made that the getting started and fixed costs of network equipment
have to be spread over relatively small volumes. However, these costshave relatively little impact
on aproperly developed TSLRIC study, and thus the problems resulting from spreading fixed costs
over asmall number of unitsdon’t arise to the same extent aswith astand alone or fully distributed
costing approach.

Q. Now that you have discussed each of theindividual switched access cost components,
can you briefly summarize the total cost for each ILEC?

A. Yes. For comparison purposes, | have excluded tandem costs, since some of the
carriers do not operate a tandem switch. The total switched access costs are shown on page 6. As
shown, of thefive Lage ILECS, SWBT generdly hasthelowest costs, while Alltel hasthehighest
stand alone and fully dstributed costs. Sprint and Verizon generally have the next lowest costs
under al of the methodol ogies, while Century Tel generallyincursthe second highest level of costs.
However, under the pure TSLRIC methodology, thecomputed costs for al of the carriers are very
low and the differences between carriers are not extreme.

The pattern for the ather carriers is somewhat similar, in that costs computed on a pure

TSLRIC basis are extremely low for al carriers, regardless of their circumstances. In fact, when
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averagingtheindividual carrierstogether, the Largel LECs, theSmall ILECsandthe CLECsall have

costs that total around one half cent per minute.

COMPARISON OF MISSOURI INTRASTATE COSTS WITH RATES

Q. Up to this paoint you have been discuss ng your cost results. Did you also gather
information concerning the carriers’ existing rates for switched access service?

A. Yes. Schedule 2, consisting of 9 pages, presents the existing intrastate switched
access rates for individual Large ILECS, Small ILECS, and CLECS operating i n Missouri . Page 1
providesasummary of the averageratesforthese carrier groups. Pages 2 and 3 provide thecommon
line rates for individual carriers, pages 4 and 5 provide the end office switching rates and pages 6
and 7 provide the transport rates for these carriers. On pages 8 and 9, the separate rate components
for each carrier are combined to show the total rate pad on a typical intrastate switched access
minute. The Missouri intrastate rates were taken from copies of the switched access service tariffs
on file with the Commission, or obtained from the carriers’ web sites.

Of the5 largest ILECsin Missouri, only two havea Line Termination rate component. Most
of the other 34 ILECs include a separate Line Termination rate component intheir tariff. For ease
of comparison, | have incorporated the Line Termination rates into the End Office Switching rates
listed in Schedule 1. All but 4 of the 42 compani es have Local Transport ratesthat vary by mil eage
band for Feature Groups A & B. However, for Feature Groups C & D, only 9 of the companies have
ratesthat vary by mileage band. Some of the carriers charge auniform rate per minute, while others
chargerateswhich vary proportionatelywith distance (e.g. per minute-mile). For ease of comparison,
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| have focused on the rates for Feature Groups C & D. In most cases we used a uniform assumption
of 25 miles, but for some of the large ILECs we used slightly different mileage assumption,
consistent with theaverage distance from that ILEC’ s end offices to the nearest tandem.

Q. Can you briefly comment on the rates shown on Schedule 2?

A.  Yes. Whilethethrug of thisinvestigation isfocused on the cost of providingaccess
service, it isalso useful tolook at the rateswhich are currently being charged for this service. Asthe
Commission knows, the Large ILECs tend to charge lower rates than the small ILECs. This
discrepancy is most pronounced for SWBT, which charges about 3 cents for a typicd switched
access minute, while some of the smaller ILECs charge as much as 14 cents aminute. Although
Alltel and Century Tel have been grouped with SWBT, the rates charged by these carriers are more
like those of the Small ILECs than thoseof SWBT. On average, the Small ILECs charge atotal of
9.70 cents per access minute, which is more than a penny higher than the total rate charged by
Verizon (8.09 cents) and acouple of centslessthan thetotal ratescharged by Alltel and Century Tel
(11.18 centsand 11.66 cents, respectively). Sprint chargesatotal of 9.92 cents, whichisvery similar
to the total rate charged by the average Small ILEC (9.70 cents).

The accessrates charged by the CLECS are generally equal to or lessthan the corresponding
rates charged by theincumbent carrier in their serving area. Since the CLECstend to operatein the
areas served by the Large ILECs, their rates are capped at thelevel charged by the Large ILECs.

Q. Do you have any comments concerning the individual rate components?

A. Yes. The CCL rates are shown on Page 2 of Schedule 2. Of thefive LargelLECS,
SWBT' srates are by far the lowest, with Veri zon second and Century Tel third. Not surprisingly,
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thesmaller carrierstend to charge higher rates However, some of the Small ILEC’ shave CCL rates
which are amongst the lowest in the state. In fact, Goodman, Lahrop, Ozark and Rock Port all have
CCL rates that are lower than those charged by SWBT.

The End Office Switching rates are shown on Page 4 of Schedule2. The SWBT ratesagan
tend to be substantially less than the rates charged by the other ILECs. At $.00834 per switched
accessminute, SWBT’ srateisjust 36% of thesecondlowest ratecharged by aLarge ILEC ($.02282
charged by Sprint). It is also worth noting that many of the ILECs charge the same LS2 and Line
Termination rates. For ease of comparison, these sub-components have been combined on Schedule
2.

The Local Transport rates are shownon Page 6 of Schedule 2. SWBT again has the lowest
rate. Verizon is second, Alltel third and Sprint fourth. Two of the Small ILECs (Choctaw and
Orchard Farm) have transport rates which are lower than those charged by SWBT.

Q. Didyoucomparethecompanies current switched accessratesto the costs devel oped
In your various studies?

A.  Yesl did. Thoseresultsaresummarized on Schedules 3 and 4. Schedule 3 statesthe
relative magnitude of the existing rates, stated as a percent of costs, while Schedule 4 makes a
similar comparison, looking at the data from the opposite perspective: the costs are analyzed as a
percent of the existing rates. In both schedules, page 1 providesasummary comparisonfor theLarge
ILECs, the Small ILECs, and CLECs on a group basis. The remaning pages provide detailed,

carrier-spedfic comparisons. Pages 2 and 3 focus on common line rates and costs, pages 4 and 5
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focus on end office switching rates and costs and pages 6 and 7 focus on transport rates and costs.
Pages 8 and 9 combine all of these categories together to compare total costs with total rates.

Q. Can you briefly comment on the comparison of current rates as a percent of costs?

A. Y es, as shown on Schedule 3, many of the existing End Office Switching rates and
Loca Transport rates exceed the corresponding stand alone costs. Since stand alone costs are
generaly viewed as arate ceiling, this result is somewhat surprising, and it suggests the need for
substantial rate reductions, at least in these two categories. When all of the different rate elements
are totaled together, the comparison looks more reasonable. In total, the existing rates generally do
not exceed stand alone costs, and thus one cannot say that IXCs are having to subsidize other
customerson an overall bads. However, some of the transport and switching rates currently exceed
the corresponding stand alone costs, and thus I X Cs paying these rates can be said to be subsidizing
end use customers or other carriers. None of the individual rates are less than TSLRIC costs, and
thusit isfair to say that none of the exiging rates fallsbelow this price floor. In total, the switched
accessrates range from aslittle as 15% to as high as 81% of stand alone costs for the Small ILECs
with an average of 26%. On an overall basis, the existing rates ook much more reasonable when
viewed in comparison with fully distributed costs, but some of the carriers are currently recovering
less than 50% of their fully distributed cost, while others are recovering more than 200% of their
fully distributed cost. In the case of ** ** thetotal rate even exceeds our estimate

of their total stand alone cost.
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Q. Can you comment specifically on the CCL rate comparison?

A. Yes. TheCarrier Common Linerate isdesigned to provide acontribution towardsthe
cost of the loop and port which are used in connecting end users to IXCs. The existing CCL rates
are generally asmall percentage of the stand alone costs. Of the five Large ILECs, SWBT’s rates
recover the lowest percent of stand alone costs ** ** while Century Tel, Verizon and Alltel
all recover about **  ** and Sprint recovers approximately ** ** of their respective stand
alonecosts. Similar discrepanciesal so exist withinthegroup of Small ILECs. Some of thesecarriers
recover less than 10% of thar stand alone common line costs from IXCs, while others recover a
much higher fraction. None of the existing rates falls below TSLRIC, which can be viewed as a
pricingfloor. Thisishardly surprising, of course, sincethese costsdon’t vary much with theaddition
or deletion of individual services offered, and thus in a properly developed TSLRIC study the
common linecostswill bedosetozero. Asmentioned earlier, theonly costsincl udedinthe TSLRIC
study for this categary were asmall allowance for billing and collection and othe common costs.

Q. Can you comment further on the end office switching and transport raes in
comparison to costs?

A. Yes Pages4through 7 of Schedule 3 demonstratethat for all of the Missouri carriers,
the current intrastae switching rates substantially exceed the cost of providing this service,
regardlessof which type of costs are considered. The fact that most of the existing switching rates
exceed fully distributed costs by a wide margin, and they even exceed stand alone costs strongly

suggeststhisisan areawhere substantial rate reductions would be appropriate. In each instance the
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rates being charged by these companies are al0 higher than thar respective Pro Rata and Weighted
fully distributed costs and 10 to 20 times the TSLRIC cost.

Similar conclusionscan bereachedwith regard to thelocal transport rates, as shown on Pages
6 and 7 of Schedule 3. This data shows that many of the carriers are charging more than 100% of
the stand alone cost of providing this service. Similarly, the data reveals that the existing rates of
many of these carriers exceed fully distributed cost by extremely widemargins. In fact, none of the
carrierscurrently haverateswhich are closeto thefully distributed cost, even when using aweighted
allocation procedure (which allocates a greater than pro rata share of costs to the switched access
category). Since the CLEC rates are similar to the ILEC rates, asimilar pattern is shown for these
carriers—theirtransport ratesare currently set at level swhich greatly exceed the forward looking cost

of providing this function.

COMPARISON OF MISSOURI INTRASTATE RATES WITH RATES IN OTHER JURISDICTIONS

Q. The cost evidence suggests that in many casesthe existing rates are not closely
aligned with costs. Have you gathered any other data which might be useful tothe Commission in
evaluating the existing rate levels?

A. Y es. In judging whether some of theexisting rates should be reduced, and if so how
substantial areduction might be appropriate, the Commission may find it useful to look at the rates
inother jurisdictions. Accordingly, to provide someadditional perspective, wegathered comparable
ratedatafor theinterstate switched accessrates charged by the carriersoperating in Missouri, aswell
as intrastate switched access raes which are currently ineffect in various other state jurisdictions.
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All of this data could potentially be useful to the Commission in deermining whethe this
proceeding should lead into an investigation into potential changesin theexisting rates. Most of the
interstate rates were obtained from the FCC’ sweb site. Some of the larger carriers havetariff data
available on their web sites. This was the primary source relied upon for obtaining the other
intrastate rates.

Q. Would you pleasediscuss the resultsof your research concerning existing switched
access rates in comparison with the interstate jurisdiction?

A. Yes. Page 1 of Schedue 5 of my exhibit summarizes this information. The first
column summarizes the current intrastate switched accessrates of large and small Missouri ILECs.
The second column summarizes the analogous rates charged by these carriers in the interstate
jurisdiction. The third column compares these two sts of rates, stating the intrastate rates as a
percent of the corresponding interstate rates. The final column looks at the same comparison from
the other direction, stating the interstate rates as a percentage of the intrastate rates. The remaining
pages are organized around the various rate componernts. Pages 2 and 3 compare the CCL rates,
pages 4 and 5 compare the end office switching rates, pages 6 and 7 comparetransport rates, and
pages 8 and 9 compare these rates on atotal basis.

Although the largest ILECs maintain their own interstate tariffs, 35 of the Missouri cariers
have adopted the National Exchange Carrier Association (NECA) interstate access service tarff.
Two additional carriers have adopted the NECA CCL rate component. | was unable to locate the

interstateratesfor one Missouri LEC (Citizens Telephone Company). | was abletoobtain switched
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accesstariff datain several ather states for Alltel, Sprint, Qwest, Verizon, SWBT, Bell South and
several Ameritech companies.

Asl| mentioned earlier, the Missouri intrastate rates were generally taken from copies of the
switched access service tariffs on file with the Commission. Most of the interstate rates were
obtained from the FCC'sweb site. Some of thelarger carriers havetariff dataavailable on their web
sites. Thiswas the primary source relied upon far obtaining the other intrastate rates.

Q. How do the Missouri intrastate ratescompare with the rates these carriers chargein
the interstate jurisdiction?

A. They aremuch higher. For instance, on atotal basis SWBT’ sintrastate rates are 946%
of its interstate rates. Compared on the same basis, Verizon's intrastae rates are 2028% of its
interstaterates, Sprint’ sintrastate rates are 1159% of itsinterstate rates, Alltel’ sinterstate rates are
653% of its interstate rates and Century Tel’s intrastate rates are 313% of its interstate rates. A
similar, but not as extreme, pattern exists with the small ILEC rates. On average, this group of
carriersis charging intrastate rates which are 654% of their interstate rates.

Q. Do you have any commernts concerning the CCL rate component in the interstate
jurisdiction?

A.  TheFCC hasbeen phasing out this rate element. In part, this has been accomplished
by reducing the overall level of access charges, and in part by shifting revenue responsibility from
I XCsto end users (through the subscriber line charge which is added to local exchange customers

bills). | compared the average intrastate originating and terminating rates applicableto inter-LATA
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traffic to the average of the originating and terminating premium interstaterate. The results of this
comparison are shown on Pages 4 and 5 of Schedule 5.

Q. Whydidyouchooseto comparetheinter-LATA raterather thantheintraLATA rate?

A. Most, if not all, interstate calls cross LATA boundaries, and thus the interstate rates
canbethought of asinter-LATA rates. Inturn, theintrestateinter-LATA rateisthemost comparable
rate to consider. For many of the carriers, the intrastate inter-LATA and intraLATA rates are
identical.

Q. What did this comparison reveal about the interstate and intrastate CCL rates?

A. Some of the largelLECs no longer chargean interstate CCL rate. Nearly all of the
other carrierscharge CCL ratesintheinterstatejurisdictionwhich arelowerthantheir intrastate CCL
rate. In virtualy every case, the intrastate rate exceeded the intersate CCL rate by a very wide
margin. In fact, the differences range from alow of 105% for Goodman Telephone Company to a
high of 1906% for Sprint.

Q. Can you briefly summarize your comparison of the End Office Switching rates?

A. Yes. The intrastate tariff has two rates for End Office Switching: LS1 (Local
Switching 1) isapplicable to Feature Groups A & B and LS2 (Local Switching 2) is applicable to
FeatureGroupsC & D. Theinterstatetariffsalso have LS1 and L S2 rates, but the rates are the same.
Therate varies depending on whether premium or non-premium serviceisprovided. | compared the
intrastate LS2 rate applicable to Feature Groups C & D to the premium interstate rate. This
comparison is shown on Pages 5 and 6. It shows that in this category the companies intrastate rates
are again much higher than their interstate rates. The small ILECS' rates were, on average, 191%
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greater than their interstate rates. The discrepancy is even greater for thelarge ILECsin Missouri:
on average, thar intrastate switching rates were 526% greater than their interstate rates. SWBT's
intrastaterate is 285% of itsinterstaterate, while Verizon'sintrastaterate is 1068% of itsinterstate
rate.

Q. Aretheredifferencesbetween thelocal transportrate componentsintheinterstate and
intrastate jurisd ctions?

A. Yes. As| mentioned earlier, in the intrastate jurisdiction the Local Transport rates
applicable to Feature Groups A & B can differ from those applicable to Feature Groups C & D.
Also, somecarriers ratesvary proportionally with distance, while othersvary by mileage band, and
someareflat rated (not varying with distance). In the interstate jurisdiction the Local Transport rate
isgenerally comprised of afacilityratewhichisapplied on aper minuteper milebasis, atermination
rate which is applied on a per minute per termination basis, and a tandem switching rate which is
applied on a per minute per tandem basis.

Q. Giventhedifferencesintheinterstate and intrastatetariffs, how did you compare the
transport rates?

A. Because tandem switching isn’t provided by all carriersin Missouri, | excluded the
tandem switching component from the comparisons. | comhined the facility and termination rate
component of the interstate tariffs and compared that rate to the corresponding intrastate FGC &
FGD rate. To deal with thedistancevariations, | prepared comparisons using threedifferent mileage
assumptions: 5 miles, 25 milesand 75 miles. The approach | used hereisdlightly different than the
one used in the context of the cost to rate comparisons, where | used atypical distance of 25 miles
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for most of the carriers, and used mileages of approximately 62, 23, 29, and 23 miles for Century
Tel, SWBT, Sprintand V eri zon respectively. Alltel'sLocal Transport rate doesnot vary by mileage.
In the rate to rate comparisons, | used uniform assumptions of 5, 25 and 75 miles.

Q. What were the results of these comparisons?

A. At the assumed distance of 5 miles, which is set forth on Pages 7 and 8 of Schedule
5, dl of the companies' intrastate rates were significantly greater than their interstate rates. The
variance ranged from 102% for Century Tel, BPS, Cass County and Ozark to 8065% for SWBT.
On average, thesmall ILECsintrastate raeswere 515% greater than thar interstate raesat 5 miles.
Thelarge ILEC'sintrastate rates averaged 590% higher than their interstate rates at 5 miles.

Theresultsat 25 mileswere generally similar, althoughnot quiteas extreme. For all but two
of the companies, the intrastate rates were greater than the interstate rates, as shown on pages 9 and
10 of Schedule5. Theinterstate rates of Choctaw and Orchard Farm exceeded their intrastate rates
at 25 miles by 224% and 177% respectively. SWBT again had the greatest differential, at 3521%.
Craw-Kan and Mark Twain had the lowest differential at 103% each. The small ILEC rates were
200% greater on average and the large ILEC rates were 325% greater.

At 75 miles, most, but not all, of the small ILECS' interstate rates are greater than their
intrastate rates, as shown on pages 11 and 12 of Schedul e 5. On average, the small ILECs charge
intrastaterates which are 158% greater than their interstate rates. The intrastate rates charged by the
large ILECs exceed ther interstate rates by an average of 273%. Alltel was the only large ILEC
whose interstate rate was greater than itsintrastate rate. Thisoccurs because Alltel's intrastate rate
does not vary by mileagewhile its interstate rate does vary on this basis.
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Q. Youstated previously that you compared the Missouri intrastate ratesto theintrastate
rates of various other companiesin other states. Woud you please summarize those compari sons?

A. Yes. | obtained rates from 44 of the 50 states. The rates charged in other states are
generally comprised of the same elements asthe Missouri companies rates. The Missouri ratesare
generaly higher. Rates for the other states are set forth on Schedule 6. The total rates range from
alow of $0.0029 to ahigh of $0.0998 with an overall average of $0.0240. The average rate of the
Missouri large ILECsiscloseto the high end of the national range and considerably higher than the
average of the other states. The averagerate of the small Missouri ILECs s also much higher than
the average rate charged by the ILECs in other states. However, the latter comparison must be
viewed with caution, since the ratedata from other sates was obtained from large ILECs.

Q. What were the results of the CCL rate comparison?

A. The results of this comparison were generaly consistent with the results of the
comparisons with the intrastate cost data, as well astheinterstate rate data. As shown on Schedule
6, Pages4 through 6, theaverage ratein other statesis $0.0093 (taking into consideration those states
wheretherateis zero). Theaverageintrastate rate of the 5large Missouri ILECsis $0.0445, which
Issubstantially higher than the average rate charged in the other intrastatejurisdictions. Particularly
for the small ILECs, these compari sons must be viewedwith caution, since the bulk of the rateswe
obtained from other statesarefor largel LECs. However, it isworth noting that the average intrastate
ratefor the small ILECsin Missouri is greater thanthe highest CCL ratelisted for other states-the

$0.0539 rate charged by Sugar Land Telephone, an Alltel dfiliatein Texas.
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Q.  Weretheresults of the End Office Switching rate comparison similar to those of the
CCL comparison?

A. Yes. Although exceptions undoubtedly exist, the Missouri rates generally seem to
be higher than those charged in other states. The average rate of the Missouri large ILECsis 199%
of the average of the rateswe were able to obtain from other states. The averagerate of the small
ILECsis 210% of the average rates we found in theother states. Theratesfrom the other statesare
set forth on Pages 7 through 9 of Schedule 6.

Q. When you compared interstate and intrastate L ocal Transport rates you did severa
calculations using different mileage assumptions. Did you do similar calculations for the other
states rates?

A. Yes, | didthreedifferent comparisonsusing the same 5, 25 and 75 mile assumptions.
Under each assumption, theintrastate rates of the Missouri ILECswere greater than theratesfor the

other states. Thefollowing table summarizes those results.

Table 5
5 Miles 25 Miles 75 Miles
Other States $0.0012 $0.0027 $0.0063
Missouri - Large $0.0083 $0.0138 $0.0308
Mo. % of Other States 592% 411% 389%
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CONCLUSION

Q. Haveyoureached any conclusionsaboutthe current levd of intrastate Missouri rates?

A. Y es. The cost datawe have devel oped suggests tha the Missouri intrastate rates are
rather high, relative to costs. In fad, in some instances the switching and transport rates actually
exceed our estimate of stand alone costs—which strongly suggeststhereisreasonto be concernedthat
theexisting ratesmay be higher than appropriate. Theratecomparisonswith other jurisdictionstends
to reinforce this conclusion. In most cases the existing Missouri intrastate rates are substantially
abovethelevel charged in other jurisdictions. Of course, to the extent any changesin rates might be
contemplated, there are other policy issueswhich would need to be debated and resol ved before any
action could appropriately betaken. For instance, the Commission would need to determinewhether
a carrier’s overal level of rates is excessive, or whether reductions in certain raes might
appropriately be offset by increases in other rates. Needless to say, these types of issues go well
beyond the scope of this proceeding, which is an investigation into the costs of providing access
service. Potential rate changes would more appropriately be analyzed in the context of a different
proceeding.

Q. Does this complete your direct testimony which was prefiled on July 1, 2002?

A. Yes, it does.
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