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BOCs to be $102, and by independents to be $235, in 1995.,,15 Mr. Raley

2 in his rebuttal testimony provides further explanation of SWBT switch

3 investment.

4 • Secondly I SWBT's investment in power equipment and bUildings

5 necessary to support the switching system are substantially greater than

6 the "wirecenter" investment in the Hatfield Model.

7 • In addition to these factors, SWBT's switching annual cost factor and the

8 common cost fixed allocator are greater than the Hatfield values.

9 Each of these factors contribute to SWBT's higher end office switching costs.

I S Model Description, Hatfield Model, Ve",ion 2.2, Release 2, pages 24-25.
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ANNUAL COST FACTORS

2 Q. IN DESCRISING LOOP AND END OFFICE SWITCHING COSTS YOU

3 REFERRED TO DIFFERENCES IN SWBT AND HATFIELD MODEL ANNUAL

4 COST FACTORS. WHAT DO YOU MEAN BY ANNUAL COST FACTORS, AND

5 WHY ARE THEY DIFFERENT BETWEEN THE STUDIES?

6 A. Annual costs consist of capital costs and operating expenses. Capital costs

7 include depreciation, the cost of money and income taxes associated with plant

8 investment. In the SWBT cost studies, operating expenses include plant

9 maintenance, administrative expenses, and taxes on property and gross

10 receipts. The Hatfield Model defines network and support expenses as

ii operating expenses. 16

12 The SWBT and Hatfield models compute capital costs and operating expenses

13 using different costing methodologies and, in some cases, different cost data.

i4 These differences contribute to the differences in network element costs. In

15 order to compare annual capital costs and operating expenses between the

16 models, they were expressed as percentages of plant investment or annual cost

17 factors. Exhibits 15, 16 and 17 compare these factors for total annual costs,

18 capital costs and operating expenses.

19 Q. ARE THE DIFFERENCES SIGNIFICANT?

16 Common costs also are operating expenses; however, capital costa and operating expenses are being
compared before the allocation of common costs in the SWBT cost studies or variable overhead in the Hatfield
Model.
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A. Yes. Exhibit 15 indicates SWBT's annual cost factors for circuit equipment and

2 switching are substantially greater than those in the Hatfield Model. It also

3 suggests SWBT's feeder distribution annual cost factor is greater than the

4 Hatfield Model, since the annual cost factors for all three cable accounts are

5 above the annual cost factor for feeder distribution in the Hatfield Model.

6 Q. WHAT CAUSES THE DIFFERENCES IN ANNUAL COST FACTORS?

7 A. As shown in Exhibit 16 the Hatfield Model capital cost factors are less than those

8 of SWBT. Exhibit 18 shows this is due to several factors, the primary ones being

9 the Hatfield Model uses longer service lives, does not reflect the negative net

10 salvage for cable and wire facilities, and has a slightly lower cost of money.

11 Q. ARE THE OPERATING EXPENSE FACTORS IN THE TWO MODELS VERY

12 DIFFERENT?

13 A. Exhibit 17 indicates the operating expense factors for switching and loop feeder

14 are significantly lower in the Hatfield Model than in SwaTs cost studies. Circuit

15 and loop distribution operating expense factors appear to be about the same.

16 Exhibit 19 provides the calculation of the operating expense factors.

17 Q. CAN THE DIFFERENCES IN CAPITAL COSTS AND OPERATING EXPENSE

18 FACTORS BETWEEN THE STUDIES BE RECONCILED?

19 A. Yes, although because of differences in the methodologies inherent in the

20 models, it would require some effort. Capital cost data such as service lives,
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cost of money, etc. can be modified in the models. 17 Adjusting operating

2 expenses can be done as well, although this would require more effort because

3 of differences in the SWBT and Hatfield methodologies.

4 RECONCILING DIFFERENCES BETWEEN THE MODELS

5 Q. WHAT IS YOUR OVERALL CONCLUSION ABOUT THE REASONABLENESS

6 OF THE DIFFERENCES BETWEEN COSTS ESTIMATED BY THE HATFIELD

7 MODEL AND SWBT'S COSTS?

8 A. Differences in the results of the SWBT cost studies and the Hatfield Model are

9 too great to be reasonable. My analysis and comparison show there are

10 fundamental differences in the way the Hatfield Model represents SWBT's

II network of the future and the future network characteristics actually anticipated

12 by SWBT. There also are significant differences in key cost data.

13 Q. WHAT CAN THE KANSAS COMMISSION DO TO RECONCILE THE

14 DIFFERENCES IN LOOP AND END OFFICE SWITCHING COSTS AND THE

IS NETWORK ELEMENT RATES PROPOSED BY SWBT AND AT&T?

16 A. My testimony point outs the key factors which make the Hatfield Model costs so

17 much lower than SWBT's costs. (See Exhibit 4.) Other witnesses for

18 Southwestem Bell offer rebuttal testimony which show that several aspects of

19 the Hatfield Model, such as average distribution cable length, average

17 The Hatfield Model input does not allow for net salvage values, so other input data would have to be
adjusted accordingly.
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distribution cable size, end office switching investment and others, are incorrect.

2 The values for these key cost drivers are the result of the inherent methodology

3 of the Hatfield Model. As a consequence, my recommendation is to not use the

4 Hatfield Model to determine network element costs and rates. Instead, the

5 SWBT cost studies can and should be used. If certain factors underlying the

6 SWBT costs are in dispute, these can be addressed individually and adjustments

7 made as necessary. I believe my work to identify the differences in the cost

8 studies is evidence that the SWBT models can be evaluated by the Commission

9 and AT&T.

10 Q. DOES THIS CONCLUDE YOUR TESTIMONY?

11 A. Yes.
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:Kensington city
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Rant()ul city
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Breckenridge Hills village
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'Houston city (continued)
Hunters Creek Village city
Hurst city
Irving city

IJerseyViliage city
Jollyville COP
_Katy city
Kennedale city
Kirby city
La Porte city

.Lacy-LClkeview city
!Laredocity
League City city

i Leon \,Ialley city
iLive.9ak city
[LosFresnoscity
!Lubbgc;.k cit)'
Mc.G.cegor city
;Mea(j()ws city
Ifv1es~uite city
Midland city _
Mission Bend COP
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!l\JIorge'!D's Point city
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;Qde§§~ city
OlrnQ§i Park city
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,PICIflocity
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Ric;har(j§i()n city
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Ro.bertbee city
R()bin§ign city
Rollirrgwogd city
RouO.9 Rock city
$an ~_ntonio city
Se'!nb~anna villag.e
ShClYClno?ark city
.Sheldon COP1- -- -_._-
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SOLJthlakecity
Southside Place city
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[SpringCDP
ISpring Valley city
i Stafford town
Sterling City city

i Sunsetyalley city
.Tanglewood Forest COP
ITemplec:;ity
Terrell Hills city
,Timberwood Park COP
iTombaUcity
Trophy Club town
Ty~town
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IW~co city
vval1ergity
ivveb§ter_c:;ity
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[Westlake townI .. -------- _
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Executive Summary

The United States Telephone Association retained Price Technical Services to provide

an engineering evaluation of cost proxy models submitted in the Federal Communication

Commission's Universal Service proceeding, CC Docket 96-45. This report contains

our engineering evaluation of the Hatfield Model Version 2.2, Release 2, sponsored by

AT&T and MCI.

In view of its importance to the Hatfield Model, we begin our critique with an evaluation of

the concept of structure sharing. We then review four aspects of the model: model

structure, engineering assumptions, materials assumptions, and data inputs. In our dis­

cussion of the model structure, we consider the logic that underlies the model and de­

fines its function. In the section on engineering, we consider the assumptions and

methodologies of the engineering paradigm that supports the model. In the section on

materials, we evaluate the materials recommended or specified in the model and con­

sider possible conflicts between the materials specified and the model's assumptions.

Finally, in the section addressing data inputs, we consider the default values of the

model, as well as the user defined inputs to the model. We consider the implications of

the input and default values specified by the model's designers for the outputs that the

model produces.

We identify significant shortcomings in the model. Cumulatively, these shortcomings

constitute strong evidence of an unacceptable bias in design that would preclude use of

the model in any real world design or cost analysis. Perhaps the most significant issue

in this regard is the failure of the model to incorporate contemporary design principles in

the feeder network. These shortcomings also indicate a weak design embedded within

the software, a weakness that probably could not be overcome by simply recompiling the

code or transferring the underlying design to another software application package.
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Engineering Evaluation of Cost proxy Models
for Determining Universal Service Support:

Hatfield Model 2.2, Release 2

Price Technical Services, Inc. and
Austin Communications Education Services, Inc.

Principal Investigator:
Robert F. Austin, Ph.D.

February 5, 1997

Introduction

The United States Telephone Association ("USTA") retained Price Technical Serv­

ices to provide an engineering evaluation of cost proxy models submitted in the

Federal Communication Commission's ("FCC") Universal Service proceeding, CC

Docket 96-45. These models are the Hatfield Model Version 2.2, Release 2

("Hatfield Model"), sponsored by AT&T and MCI, and the Benchmark Cost Proxy

Model ("BCPM"), sponsored by Sprint, US West and Pacific Bell. Working with Aus­

tin Communications Education Services, Price Technical Services has prepared and

submits herewith this report of our engineering evaluation of the Hatfield Model

Hatfield Associates initially prepared what became the Hatfield Model under contract

to AT&T. Independent of this effort MCI and various partners had authorized the

preparation of a cost proxy model known as the Benchmark Cost Model ("BCM").

Subsequent to Hatfield Associate's initial design work, the firm incorporated a re­

vised version of the BCM, known as SCM-PLUS, in the Hatfield Model. The most

recent release of the Hatfield Model is Version 2.2, Release 2. To facilitate public

discussion, Hatfield Associates published this version of the model, and the associ­

ated documentation, on CD-ROM on September 10,1996.
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In view of its importance to the Hatfield Model, we begin our critique with an evaluation of

the concept of structure sharing. We then review four aspects of the model: model

structure, engineering assumptions, materials assumptions, and data inputs. In our dis­

cussion of the model structure, we consider the logic that underlies the model and de­

fines its function. In the section on engineering, we consider the assumptions and

methodologies of the engineering paradigm that supports the model. We also evaluate

the model to determine the extent of its compliance with the Joint Board's recommenda­

tions concerning supported services. (See Appendix A.)

In the section on materials, we evaluate the materials recommended or specified in the

model and consider possible conflicts between the materials specified and the model's

assumptions. Finally, in the section addressing data inputs, we consider the default val­

ues of the model, as well as the user defined inputs to the model. We consider the im­

plications of the input and default values specified by the model's designers for the out­

puts that the model produces.
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Structure Sharing

Introduction

The Federal-State Joint Board on Universal Service, CC Docket 96-45 ("Joint Board")

published its Recommended Decision on November 8, 1996. In that document, the

Joint Board specified that the "technology assumed in the model should be the least­

cost, most efficient and reasonable technology for providing the supported services that

is currently available for purchase.,,1 Furthermore, the Joint Board specified that: "All

underlying data should be verifiable, engineering assumptions reasonable, and outputs

plausible." [See Appendix A for the complete list of recommendations.]

While these specifications arguably may be in conflict in some instances, they certainly

constitute an endorsement for sharing network construction costs among several com­

panies where feasible. Both models address the subject of structure sharing explicitly in

several tables and implicitly in their structure. In brief, the concept assumes that several

companies could use some or all support structures in a telephone network simultane­

ously. For example, in theory several companies could attach aerial cables to a pole.

The number of companies that may attach facilities to a pole depends primarily on the

height of the pole, the class of the pole, and the number of pre-existing attachments.

The height of the pole is a factor because federal, state, and local laws and ordinances,

as well as safety concerns, mandate certain minimum clearances over roadways and

railroad tracks below the cable span. These and other parameters, such as the weight of

the cable, dictate the minimum height at which users may attach cables to poles.

The same and other regUlations prescribe the spacing of cables on a pole. In combina­

tion, these constraints determine the maximum theoretical number of cables that users

1 Federal-State Joint Board on Universal Service, CC Docket 96-45, Recommended Decision, No­
vember 8, 1996, ("Joint Board Decision"), paragraph 277
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may attach. Similarly, the class of the pole, which corresponds to the diameter of the

pole (six feet above ground after pole placement), determines the total load that the pole

may bear and the support guying required. Pre-existing attachments, by definition, oc­

cupy space to the exclusion of newcomers.

It seems reasonable to state that high relative rates of structure sharing would best serve

the interests of the Hatfield Model's sponsors. In support of this statement, we note first

that a high assumed rate of structure sharing will result in a calculated reduction of the

average forward-looking costs of construction, hence a reduced cost for unbundled net­

work elements. This would result in lower network "assembly" or "element leasing" costs

(as opposed to construction costs) for the sponsors. In other words, the higher the rate

of sharing that the model assumes, the lower the pro rata cost of new network construc­

tion that the model will calculate.

Second, a higher rate of proposed structure sharing infers the existence and current

availability of a larger amount of structures for immediate use in network build-out byen­

trants to the market. If Entrant Local Exchange Companies ("ELEC") should decide to

reject the pricing of unbundled network elements, they could demand access to this hy­

pothetical structure capacity. If the Incumbent Local Exchange Companies (''!LEC'') do

not make capacity available, the ELECs could claim that the ILECs were intentionally and

anti-competitively withholding this hypothetical capacity.

(Interestingly, in their supplementary Hatfield Model filing, the sponsors stated that:

"Present structure owners could use their control of these scarce resources to restrict

entry by potential competitors.,,2 If the resources are indeed scarce, where is one to find

the surplus capacity that the ELECs allege is available?)

2 "AT&T and MCI Submission on the Hatfield Proxy Model," (Ex Parte Presentation - Proxy Cost
Model Questions, CC Docket 96-45), January 7, 1997, page 20.
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Third, the structure sharing rates presented in the model imply that the ILEes have been

prodigiously inefficient and profligate in their spending by failing to share structures at

the rates recommended by the Hatfield Model sponsors. While this may be a comfort­

ing, albeit self-serving, assumption, it also, in most respects, is an unreasonable as­

sumption. During the first 80 years of the life of the telephone industry, there were no

CATV companies to share structures. Therefore, the telephone companies did not build

structures to share with them.

During the same 80 years, there were no dielectric, fiber optic cable transmission facili­

ties that could safely share a duct or feeder route trenches with power cables. The

ILECs shared poles where it was possible, given concerns about induction coordination,

by attaching telephone cables to power poles, by organizing joint construction in appro­

priate areas, and by installing larger poles, under certain circumstances, and leasing ca­

pacity to the power companies.

Incorporating Structure Sharing in a Model

The Joint Board's specifications regarding universal service costs are clear and une­

quivocal. Only forward-looking costs may be considered. The scenario they specify

dictates that, for modeling purposes, there are no existing telephone network structures

or facilities. The scenario also specifies that models should assume that the locations of

the existing wire centers persist. (Although with the benefit of 100 years of hindsight

some observers may jUdge these wire center locations to be less than optimal, their se­

lection for modeling is a neutral assumption: all models will work from the same given

location to build new networks. In any event, their locations reflect the distribution of

population reasonably well.)

One option for a cost model would be to consider the use of existing facilities placed by

other industries. For the most part, the nation's CATV and power networks are in-place

9



and in-service. (The Joint Board quite correctly does not suggest that a model of tele­

phone network construction costs should assume "green fields" for every utility or be

predicated on the complete reconstruction or new construction of these other utilities'

networks.) If these utilities sized their structures to permit leasing of excess capacity to

another company or companies, there might be capacity available for use by a new tele­

phone company. The Hatfield Model does not appear to incorporate such ELEC costs

(that is, leasing facilities from utilities other than ILECs), a shortcoming that we recom­

mend for correction in future model releases.

In their supplementary Hatfield Model filing, the sponsors stated that: "It is more than

reasonable to assume that, on a fOnNard-looking basis, ... ILECs will be able to recover

an increasing portion of their structure costs through joint ownership or rental arrange­

ments.,,3 This appears to be an unreasonable assumption, given that the electric com­

panies and CATV companies already have their networks built.

If, on the other hand, the ILECs were to place all new structures for their new, forward­

looking network, we must assume they would size them in compliance with the FCC's

constraints on the model, inclUding the "least cost" constraint that precludes construction

of surplus structure capacity. A design engineer might assume that under some cir­

cumstances the true "least cost" might be a shared new construction cost and that the

telephone company should build and lease excess new, forward-looking structure ca­

pacity to reduce aggregate costs. In this case, the telephone company will face a mar­

keting problem: the networks of the other utilities already exist. There are no other com­

panies with whom to share these structures, except, perhaps, a hypothetical ELEC. (We

must exclude the cases of new sub-divisions because the guidelines given to the model

developers preclude considerations of future growth in demand.)

3 "AT&T and MCI Submission on the Hatfield Proxy Model," (Ex Parte Presentation - Proxy Cost
Model Questions, CC Docket 96-45), January 7, 1997, page 20.
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