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BEFORLE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

In the Matter of an Investigation of the

Actual Costs Incurred in Providing Exchange
Access Service and the Access Rates to be

Charged by Competitive Local Telccommunications
Companies in the State of Missouri

Case No. TR-2001-65

AFFIDAVIT OF ROBERT C. SCHOONMAKER
Robert C. Schoonmaker, of lawful age, being duly sworn, deposes and states as follows:

1. My name is Robert C. Schoonmaker. I um ¢mployed by GVNW Consulting, Inc. as a
Vice President,

2. Attached hereto and made a part hereof for all purposes is my rebuttal testimony with
accompanying schedules.

3. I hereby affirm that my answers contained in the attached testimony to the questions
therein propounded are true and correct to the best of my knowledge and belief and that
the information contajned in the attached schedules is also true and correct to the best of
my knowledge and belief.
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Robert C. Schoonmaker

fre me this 1st day of’ August, 2002,
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REBUTTAL TESTIMONY OF ROBERT C. SCHOONMAKER
Please state your name and address.

My name is Robert C. Schoonmaker. My business address is 2270 La Montana

Way, Colorado Springs, Colorado 80918.

By whom are you employed and in what capacity?
I am a Vice President of GVNW Consulting, Inc., a consulting firm specializing

in working with small telephone companies.

Are you the same Robert C. Schoonmaker that previously filed direct testimony in
this proceeding?

I am.

What is the purpose of your testimony?

My testimony will primarily respond to the direct testimony of Dr. Ben Johnson,
witness for the Staff of the Missouri Public Service Commission. My testimony
will respond to some of the cost concepts propounded by Dr. Johnson. In
addition, I will provide responses to and analysis of the cost studies performed by

Dr. Johnson, particularly as they relate to the small Missouri telephone

companies.
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COST CONCEPTS

Dr. Johnson devotes an extensive portion of his testimony to addressing general
cost concepts and definitions. Are there any of these concepts that you want to
comment on?

Yes. There are several:

1. The use of “stand alone™ cost in this proceeding.

2. The use of TSLRIC cost in this proceeding.

3. The use of other cost measures in this proceeding.

What are your comments regarding the use and presentation of stand alone costs
in this proceeding?

While I do not take issue with the general description of economic rationale
related to the use of stand-alone cost in economic theory, I believe that it is
important to recognize that those costs, if developed properly, will only be useful
in defining a “ceiling” on access costs and will not necessarily provide much
useful information in establishing an appropriate “level” of access cost and access
rates. To the extent that those cost measures, or any cost measure, are not
developed appropriately, they obviously provide little use to the Commission in
its evaluation of access costs. The overall level of access costs developed in Dr.

Johnson’s stand alone studies provide a ceiling well in excess of current access

rates.
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Do you have concerns about the stand alone costs developed by Dr. Johnson for
some of the individual cost categories?

I certainly do. As [ will develop later in this testimony, I do not believe that the
stand alone costs developed by Dr. Johnson for local switching and local transport
for the small companies are appropriate representations of those costs.
Consequently, they do not constitute appropriate ceilings against which the local

switching and local transport rates of the small companies should be judged.

What are your comments regarding the use of TSLRIC costs in evaluating access
costs?

I agree with Dr. Johnson’s comments that such costs, when appropriately
developed, constitute the absolute floor level of the cost of service. I agree with
his statements that-such costs are too low for use in pricing access and that they
would not provide a firm with the revenues necessary to maintain the company as
a going concern. Dr. Johnson emphasizes several times in his testimony these
points, and 1 think it is important to reiterate them. It is important that the
Commission recognize the theoretical concept behind TSLRIC costing in
reviewing any such cost results and that it clearly recognizes that these costs are
theoretical constructs that provide only a minimal floor for pricing and not an

appropriate pricing level.

Dr. Johnson proposes using, and has developed his various cost studies based on,

the alleged forward-looking costs of the small Missouri companies and appears to
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imply that such studies represent the “actual costs” of those companies. Do you
agree with this characterization?

I do not. As Dr. Johnson quoted in his testimony, the Commission order
establishing this docket specifically required that the costs developed be the
“actual costs” of the individual companies. Dr. Johnson’s schedules include
specific “cost” results for each individual small company. However, from
reviewing his cost study techniques, these results are clearly not the “actual costs™

of the companies.

Can you elaborate on that?

Yes. First, the hypothetical “forward-looking” costs of any company do not and
cannot represent the “actual costs” that a company has and is incurring in the
provision of service since such a concept ignores the fact that investments in the
actual network cannot be made at a single point in time and that they actually
reflect costs incurred over a span of many years.

Second, the forward-looking cost models used by Dr. Johnson to develop loop
cost reflect the cost of a hypothetical network using network technology and
assumptions that the small Missouri companies do not have in place. That
hypothetical network has costs and capabilities that are different, in most cases
considerably different, from the actual network the companies have in place. The
assumptions used in developing the cost of that network are assumptions that

were developed to represent broad cost levels on a national level and do not
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necessarily reflect the actual costs incurred by the small Missouri companies in
operating their individual companies.

Third, the forward-looking cost models used by Dr. Johnson to develop switching
and transport costs give no consideration to the costs of the small Missouri
companies. They are forward-looking cost models related to Verizon, Sprint, and
Southwestern Bell Telephone Company (SWBT). From my review of Dr.
Johnson’s methods for these elements, it appears that no direct consideration was
given to cost differences they may be incurred by small Missouri companies in
comparison to the large companies to reflect such considerations as economies of
scale and scope, company size, geographic diversity, manufacturer availability,
and volume discount availability. The method used by Dr. Johnson for these
items was a simple regression technique applied to large company results that
does not consider these other factors. Thus, these costs, at best, reflect the
hypothetical forward-looking cost of these large companies, but not the small

Missouri companies.

On Page 25 of his testimony Dr. Johnson states, *“...the ability to develop cost
estimates on a uniform, consistent, basis was imperative in this investigation.”
Do you agree with this statement?

No. While I understand the desirability of having a degree of consistency for the
sake of ease of administration and comparability, I do not agree that consistency
is imperative, nor do 1 believe that Dr. Johnson totally believes this. For example,

on page 17 he states that he “...strongly disagrees with any attempt to identify and
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focus exclusively on a single ‘best’ type of cost...” If one reviews a variety of
costs, developed under ditferent methods, there is likely to be a lower degree of
consistency in arriving at results. Dr. Johnson, in other areas of his testimony,
stresses the importance of consistency in inputs, yet he specifically proposes,
appropriately, I believe, differences in the cost of capital for large and small
companies. Though he says consistency is imperative, he uses direct modeling to
develop switching and transport costs for the large companies, but uses a simple
regression technique to do so for the small companies. He uses three different
transport models to develop the costs for the individual large companies. All of
these decisions reflect his perceived need to make adjustments from “consistency”
to recognize specific circumstances. | firmly believe that this approach could
apply in other circumstances as well. The use of the actual cost studies I
presented in direct testimony for small Missouri companies, while using different
studies for large companies comes specifically to mind. The large companies are
subject to price cap regulation, while the vast majority of small Missouri
companies are subject to rate base/rate-of-return regulation. The actual cost
studies are consistent with rate-of-return regulation. The large companies
generally support forward-looking costs and have their own cost models to
develop such costs. The small companies neither support the use of such costs

nor have appropriate cost models to develop them.

Sprint witness, Randy G. Farrar, on page 7 of his Direct testimony states that

“The FCC’s Forward-Looking Economic Cost standard is the only appropriate
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standard to determine the cost of switched access.” Do you agree with this
statement?

1 do not. While this Commission may have used such studies in arbitration
proceedings related to the pricing of unbundled network elements (UNE’s) and
may have used such studies to apply to rate rebalancing proposals by price-cap
regulated companies such as Sprint, the Commission has also used other
techniques for other companies, such as the small Missouri companies that are
rate base/rate-of-return regulated. It is neither inappropriate nor illegal for the
Commission to use other cost techniques, such as the actual cost studies 1
presented in my direct testimony, for determining the rates for such companies. 1
believe that those studies are the only studies presented to the Commission at this

point in time that present the “actual cost™ of the companies.

COST MODELS

Dr. Johnson has based his analysis of loop costs on the use of the FCC Synthesis
Model. Do you belicve that this model produces reasonable results of the
forward-looking loop costs of the small Missouri companies?

1 do not.

What is the basis of your statement?
1 was appointed by the Federal Communications Commission (FCC) to serve on

the Rural Task Force (RTF) that was tasked to make recommendations to the
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Universal Service Joint Board regarding the use of the FCC Synthesis Mode! for
the determination of federal USF for rural companies. In that capacity [ led the
effort conducted by the Rura! Task Force to analyze the FCC Synthesis Model
and the results that it produced for rural telephone companies and conducted
much of the analysis myself. The results of that analysis were presented to the
RTF on May 25, 2000 and were later incorporated in the RTF’s White Paper #4
titled, ‘;A Review of the FCC’s Non-Rural Universal Service Fund Method and
the Synthesis Model for Rural Telephone Companies.” I have attached that White
Paper as Schedule RCS-9 to this testimony. The White Paper, including the
Appendices, details the criteria used to analyze the model and the specific results
of that analysis. The major criticisms of the Synthesis model are summarized on

pages 9 and 10 of the report.

Were Missouri companies among those included in the analysis done by the RTF?
Yes. The small Missouri companies were among those used in much of the

analysis performed by the RTF.

What conclusion did the RTF reach regarding the use of the Synthesis Model to
develop the forward-looking costs of Rural Carriers?

The RTF conclusion was as follows:

The aggregate results of this study suggest that, when viewed on an
individual rural wire center or individual Rural Carrier basis, the costs
generated by the Synthesis Model are likely to vary widely from reasonable
estimates of forward-looking costs. In fact, much of the data analysis suggests
that the model results tend to be in the high and low extremes, rather than near
the expected results for the area being analyzed. While it may be technically
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possible to construct a model with added precision and variables to account
for the differences among Rural Carriers and between non-Rural Carriers and
Rural Carriers, it is the opinion of the Task Force that the current model is not
an appropriate tool for determining the forward-looking cost of Rural

Carriers."

Q. What conclusions did the FCC reach regarding the use of the Synthesis Model for
Rural Carriers for determining federal USF? |

A. The FCC concurred in and adopted the RTF recommendation that federal USF
should be based on a modified embedded cost approach rather than the use of the
Synthesis Mode! for five years. While the FCC indicated that it would continue
to examine the potential for using forward-looking costs for Rural Carriers in the
future and to develop inputs to the model more relevant to those carriers, it also

recognized that, “.. it is not possible to determine forward-looking costs for rural

. .. 2
carriers at this time....”

Q. Have there been changes in the Synthesis Mode] since that time that would
change the conclusions of the RTF and the FCC?

A. While there have been some modifications made to the model logic since that
time that are reflected in the version of the model used by Dr. Johnson, these
changes did not address the criticisms raised by the RTF and the FCC. The

conclusions of these two bodies were that the Synthesis Model proposed for use

' RTF’s White Paper #4 titied, “A Review of the FCC’s Non-Rural Universal Service Fund Method and the
Synthesis Mode! for Rural Telephone Companies.”, p. 10.

? Fourteenth Report and Order, Twenty-Second Order on Reconsideration, and Further Notice of Proposed
Rulemaking in CC Docket No. 96-45, and Report and Order in CC Docket No. 00-256, Adopted May 10,
2001, Released May 23, 2001, para. 177.
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by Dr. Johnson do not reflect the forward-looking costs of Rural Carriers

including those carriers in Missouri.

Do the conclusions of the RTF highlight one of your significant concerns with the
use of forward-looking costs in this and other regulatory proceedings, particularly
as the relate to the small Missouri companies?

They do. The economic theory behind the use of forward-looking costs assumes

that such costs can be identified and that they are the appropriate costs to use by

firms in economic decision making. One of my primary concerns about this
theory is the difficulty in identifying such costs, even when the parties agree that
it is appropriate to do so. The cost study techniques, models, and assumptions
necessary to run the models are susceptible to widely differing judgments and
estimates and the forward-looking cost results vary so widely that the validity of

the method is questionable.

Was there direct testimony filed that supports this concern?

Yes. Both Dr. Johnson and Sprint witness Farrar support the use of forward-
looking costs, and both appear to have used the same models. It appears from Mr.
Farrar’s testimony that only the model inputs differ between the two results,
though some of those input differences may reflect different views of forward-
looking costs. Mr. Farrar’s results, as shown on Page 29 of his HC testimony,
show Sprint developed costs that range from 2.7 to 57.6 times higher than those

developed by Dr. Johnson.
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Can you provide an example of the differences that input assumptions can make
from the cost studies submitted by Dr. Johnson?

Yes. Dr. Johnson strongly emphasizes the need for consistent assumptions and
assumptions that are supported by “neutral” parties such as Commissions rather
than proponents of a particular position. While in regard to the FCC Synthesis
Model, Dr. Johnson primarily uses the FCC default assumptions, he does
recommend different inputs, in some cases, from those proposed by the FCC.
Some of these changes are in areas where the FCC spent a good deal of time
reviewing the data and proposed alternatives and made decisions to use certain
data which Dr. Johnson now questions and modifies. Schedule RCS-11(HC)
shows the impact of Dr. Johnson’s input changes on the loop costs of the small
Missouri companies. On this schedule I have compared the loop costs of each of
the companies that Dr. Johnson developed with the loop costs based on the FCC’s
default inputs. The loop cost differences (in all cases Dr. Johnson’s costs are
lower) range from a low of 5.4% to a high of 19.5% with the total company
numeric average of 15.0%. This illustrates that even with two presumably
“neutral” parties applying their judgment to the appropriate inputs for the same

model, the resulting “forward-looking costs” are significantly different.

11
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STAFF COST STUDIES

Let’s turn now to the specifics of the cost studies prepared by Dr. Johnson for the
small Missouri companies. Have you reviewed the studies that Dr. Johnson
performed in arriving at the switching investments and costs he used in
calculating the end office switching costs for these companies?

I have reviewed them to a fair degree of detail.

Do you believe that those studies represent a reasonable estimation of the
forward-looking costs of the small Missouri companies?

I do not.

Can you briefly summarize your reasons for making that statement?

Yes. There are several.

1. The regression analysis performed by Dr. Johnson is based solely on results of
forward-looking cost models for Verizon and Sprint offices, not on the cost of
small companies.

2. The sample of offices included in the regression analysis is not likely to be
representative of small Missouri company switches.

3. The regression analysis does not generate statistical results that appear to be
valid.

4. A comparison between the central office switching investments generated by

Dr. Johnson’s models and the actual investments made by the companies show

12
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that his investment amounts substantially understate the companies’ actual
investments.
5. Factors used by Dr. Johnson in arriving at the rates he derives are not based on

actual company data.

What factors could cause cost differences between the switches of the smali
companies and the switches of Verizon and Sprint?

There are a number of factors that could cause the costs of the small companies to
differ from those- of Verizon and Sprint. One prime factor would be the
manufacturer discounts from list prices that those very large companies could
achieve in comparison to the smaller companies. Dr. Johnson’s analysis is based
on the large companies’ manufacturer discounts and does not take into
consideration lower discounts that small companies are likely to experience. A
second factor is that the larger companies have larger offices and thus are likely to
purchase larger capacity switches with different cost characteristics. The cost
characteristics of a larger capacity DMS-100 Nortel switch can be anticipated to
be different than the cost characteristics of the DMS-10 switches which the small
companies would typically have. A third factor is that the mix of manufacturers
represented in the Verizon/Sprint sample may be significantly different than the
small company mix. Fifty-seven of the 63 switch complexes included in Dr.
Johnson’s analysis were Verizon switches with only six Sprint switches. Verizon
historically has had significant switching investment in GTD-5 switching systems,

a fact that could make the sample non-representative. Finally, Dr. Johnson’s

13
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analysis is based not on the cost of individual switching units, but on the cost
characteristics of host/remote switching complexes. It is likely that both the mix
of the number of remote switching units to host switches and the mix of lines to
individual switching units is different for the small companies than it is for
Verizon and Sprint. These factors are likely to impact the actual costs of the

small Missouri companies.

Are there other reasons than those you just expressed why the sample chosen by
Dr. Johnson may not be representative of the small company switches?

Yes. Of the 63 switching complexes used in Dr. Johnson’s regression analysis,
four of the complexes have greater than 20,000 lines and twelve have greater than
10,000 lines. Only one of the small company host/remote complexes has greater
than 10,000 lines. We were concerned as to what impact the inclusion of these
larger switches had on the overall regression results. Consequently, I had a
member of my staff duplicate Dr. Johnson’s regression and then perform the
regression excluding the switches over 20,000 lines and then excluding the
switches over 10,000 lines. We then calculated the investments generated by the
regressions for these two additional scenarios and compared them with Dr.
Johnson’s results for five different companies. The results of this analysis are

shown in the table below:

14






Access Excl. 4 Switches Excl. 12 Switches

Lines Dr. Johnson Over 20,000 lines Over 10,000 lines

Farber Telephone Company 2588 107,025 % (241,283) $ (273,988)

New Florence Telephone Company 488 8 129,942 § (153,659) $ (178,132)
Citizens Telephone Company 44378 651,748 § 651820 $ 680,699

Kingdom Telephone Company 5,461 % 1,277,160 $ (420,515) $ (530,220)
Grand River Mutual Telephone Corp. 14,666 $ 3,072,634 § 2,708,271 § 2,823,305
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This analysis demonstrates that if the larger switches are excluded then the
regression results are significantly different for three of the five companies tested
with the projected switch investments showing negative rather than positive
values. In my mind, this raises significant questions regarding the validity of the
regression analysis. Though I didn’t have time to an.alyze the impacts of the
sample on the regression further, I did note that Dr. Johnson did not include all
the Verizon and Sprint switch complexes in his sample. He does not provide a

description of how or why the switches in the sample were selected.

Did you make any comparisons of Dr. Johnson’s regression results for the small
Missouri companies with the companies’” actual switching investments to test the
validity of his results?

I did. While I recognize that there may be a question in the mind of some of the
validity of comparing actual investments to estimated forward-looking
investments, | believe that such a comparison is appropriate for COE switching
investment. The current forward-looking technology for central office switching
is very similar to the technology that most companies have deployed in their

switches, and most have software upgrades which comport to current regulatory

15
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requirements. Thus, the current and forward-looking technologies are relatively
consistent. While there has been some decrease in the cost of COE switching
hardware over time, for small companies it is my impression that this has largely
been offset by increases in software and right-to-use costs. Attached as Schedule
RCS-10 is a comparison of the 1998 COE switching investment of most of the
Small Missouri telephone companies with the investment in COE switching
generated by Dr. Johnson regression analysis. The analysis shows that for all but
one company, the regression analysis generates considerably less investment than
the actual investments of the companies. For the companies as a whole, Dr.

Johnson’s cost study results show investments only 42% of the companies’ actual

COsts.

Unfortunately, at the time I prepared this schedule I did not have 2001 data to
make the comparison. From my understanding of activities that have taken place
since 1998, the latest data that I had available, I expect that the difference would

be even greater based on 2001 investments.

You mentioned that some of the factors used in Dr. Johnson’s switching studies
were not based on individual company data. Could you provide some examples
of this?

Yes. There are several. First, in calculating the per minute cost for line
termination and for getting started costs, Dr. Johnson has used a factor of 254

minutes per line for all the companies. I cannot determine from his studies how
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this number was calculated, but the same factor is used for all companies. In
calculating the pro rata weighting column for switching costs, Dr. Johnson uses a
fixed allocator for all the small companies rather than individually calculated pro
rata percentages. The derivation of this allocator is also not shown in the final
cost studies. Finally, in calculating the cost of tandem switching a factor of
10,044 minutes per trunk per month is used. This factor is also used in

calculating transport rates, and [ will discuss it further in relationship to the

transport cost studies.

On page 127 of his testimony, Dr. Johnson discﬁsses comparisons between
current intrastate end office switching rates and the cost he has developed for
local switching. Could you comment on his conclusions?

Yes. Dr. Johnson indicates that based on the costs that he has developed that the
local switching rates for the Missouri companies exceed his estimates of stand-
alone costs and suggests that substantial rate reductions might be in order. 1 think
it is tmportant for the Commission to recognize that the costs that he is using to
make this comparison are seriously flawed as I have discussed In my testimony.
Further, the Commission should recognize that in the past, local switching rates
have been designed to recover both the traffic sensitive switching costs and the
non-traftic sensitive switching costs that Dr. Johnson identifies as “port” costs.
Thus, the comparisons that he is making are to an extent an “apples to oranges”
comparison since the current rates were intended to recover costs that Dr. Johnson

is not including in his cost comparison.
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Let’s turn now to the transport studies conducted by Dr. Johnson for the small
companies. Do you have some of the same concerns regarding these studies that
you did regarding the switching studies?

Yes, 1 do have some of the same concerns. Dr. Johnson’s analysis of transport
costs for small companies rests on a regression analysis of costs per circuit for
Verizon, Sprint, SWBT, and Century/Spectra. The regression 1s based on costs
per circuit for each of the wire centers of these compantes, both large and small.
The sample, for example, includes circuit costs in St. Louis, Kansas City,
Springfield, and Columbia where traffic volumes, circuit densities, and trunk
efficiencies are very high. There are a significant number of wire centers in these
areas where circuit costs are low in relationship to distance and the number of
lines served that undoubtedly reduce the costs reflected in the regression analysis.
Though the small companies do not operate in these areas, the analysis done by
Dr. Johnson includes the cost of serving high density urban areas in the overall
cost development for these companies. I am quite certain that Dr. Johnson’s

approach tends to understate, probably significantly, the cost of transport for the

small companies.

Can you explain some of the cost characteristics of interoffice networks that
impact the circuit and per minute costs as customer density decreases?
Yes. In today’s fiber optic networks, the number of circuits that can transmitted

over the same set of fibers can vary widely depending on the electronic and laser

18




L)



10

11

12

13

14

15

16

17

18

19

20

21

22

equipment used to transmit light over the fiber network. As the number of
circuits that can be handled increases, the electronic equipment becomes
somewhat more costly but dramatically more efficient in the number of circuits
that can be handled over the same_number of fibers. This causes a substantial
reduction in the cost per circuit. Thus, as the traftic density grows the cost per
circuit of handling the traffic decreases considerably. Costs per circuit in urban
areas where interoffice traffic volumes are high are considerably less than in rural
areas where traffic volumes are lower and a smaller number of circuits is

transmitted over each pair of fibers.

A second factor that influences the cost of transport services in urban areas versus
rural areas is the size of the trunk groups and the econormies of scope that can be
obtained in terms of the average usage of each trunk. Trunking networks are
engineered to meet peak demand periods so that customers do not experience call
blocking even during the highest usage periods. As the overall quantity of traffic
increases, the required number of trunks grow at a slower rate than the traffic
quantities because the overall efficiency of the trunk groups increase. This means
that during a month a higher number of minutes per trunk can be handled through
larger trunk groups than smaller ones. With a higher number of minutes per trunk
or circuit, the overall cost per minute of transport will be lower in an urban area

than in a rural area with smaller amounts of traffic and smaller trunk groups.
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A third factor that impacts the cost of trunking in rural areas is the fact that
circuits using digital transmission technology are provisioned in minimum
quantities of 24 trunks at a time, a T1 or DS1 digital service. If the engineering
requirement calls for 26 or 28 circuits, 48 will still need to be provisioned causing
additional losses of economies of scope. The percentage impact of this

investment “lumpiness” tends to be larger in small offices with relatively small

trunk groups.

Are these factors recognized in Dr. Johnson’s cost studies for the small Missouri
companies?

Only partially. Dr. Johnson’s studies, I believe, partially recognize the first factor
in that the cost calculations for individual wire centers of the large companies will
show varying costs per circuit depending on the traffic density encountered in that
wire center. However, the regression technique used by Dr. Johnson on all wire
centers of the large companies, both urban and rural, to arrive at a cost per circuit
for the small companies does not recognize that the mix of rural, high-cost, versus

urban, low-cost, circuits is quite different for the rural companies than it is for the

large companies.
The second and third factors, which impact the average number of minutes per

circuit that are actually used, are not reflected in Dr. Johnson’s cost studies. He

converts the cost per circuit to costs per minute by dividing by a fixed factor of
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10,044 minutes per circuit. This factor is the same as the factor used in the FCC

Synthesis Model but represents a theoretical high efficiency usage of trunks.

Is this factor representative of actual trunk usage in rural areas?

I do not believe that it is. It may not even be representative of actual trunk usage
in urban areas. At the time the FCC implemented its local transport rate
restructure several years ago this issue was raised in relationship to the trunk
usage that should be used to convert the cost of a dedicated circuit to a per minute
rate. In that proceeding the FCC established a 9,000 minute per circuit level as
presumptively reasonable for trunks around the country, which on a national basis
are heavily concentrated in and between urban areas. In exploring the impact of
this factor over the years, I have occasionally conducted, or seen the result of,
studies of actual trunk usage for rural companies. In most cases these tend to
show actual usage of 4,000 to 6,000 minutes per circuit. Dr. Johnson’s studies do
not take this lower usage per trunk into account and thus, [ believe, substantially

understates the transport costs of the small companies.

Does Dr. Johnson’s comparisons of the current local transport rates to the costs he
develops cause you similar concerns to those expressed in regard to the
comparison to local switching rates?

I have similar concerns regarding Dr. Johnson’s conclusions regarding the

appropriateness of existing local transport rates based on comparisons to the costs
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he develops, which [ believe substantially understate the actual transport costs of

the small companies.

In evaluating the costs developed for the small companies by Dr. Johnson, does
the Commission need to take into consideration issues raised by SWBT, Verizon,
and Sprint related to the costs of their respective companies?

It certainly does. Sprint witness Farrar details in his direct testimony a number of
concerns regarding the cost study inputs used by Dr. Johnson and, as described
briefly earlier in my testimony, arrives at costs for Sprint’s services that are
several times higher than the TSLRIC costs developed by Dr. Johnson. I expect
that the rebuttal testimony of SWBT will also raise similar concerns. If the
Commission determines that Dr. Johnson’s inputs, assumptions, and modeling are
not appropriate for Sprint or SWBT and should be changed, similar cost changes
would need to be reflected in revised inputs to the regression analysis used to

develop small Missouri company costs in conjunction with Dr. Johnson’s

techniques.

Would such adjustments be necessary if the Commission determines that the cost
studies you presented in direct testimony were more representative of the actual
costs of the small companies than are Dr. Johnson’s study techniques?

No, they would not. I continue to recommend that the Commission use the cost
studies I presented in my direct testimony as the basis for determining the small

Missouri companies’ costs of providing switched access service.
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On pages 44 through 49 of his testimony. Dr. Johnson discusses his development
of factors for including common costs in his cost studies. Could you comment on
his analysis and congclusions in relation to the small Missouri telephone
companies?

Yes. Dr. Johnson recognizes that his method for arriving at estimated common
costs is less precise than other estimates in his cost studies and thus might be
subject to additional scrutiny. In addition to that admission, I believe that the
Commission should be aware that the numeric ana;lysis that led to his conclusions
focused solely on Sprint, Verizon, and SWBT and did not involve any analysis of
the common costs of the small Missouri companies. In reviewing these types of
costs for small companies in other proceedings, it has been my experience that the
common costs of small companies differ significantly in relationship to other
costs from the relationships experienced by larger companies. This is another
area of Dr. Johnson’s study where the actual costs of the small companies have
not been appropriately reflected, but have been assumed to be similar to larger
companies. Since Dr. Johnson’s method for estimating common costs relies on a
percentage relationship to other costs, his common cost estimate would be
underestimated to the extent that he has underestimated the switching and

transport costs of the small companies.

Does this conclude your rebuttal testimony?

Yes, it does.
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EXECUTIVE SUMMARY

This White Paper, the fourth in a series, documents a comprehensive analysis
undertaken by the Rural Task Force (Task Force) of the suitability of the explicit high-
cost support mechanism developed by the FCC for non-Rural Carriers for the
determination of high cost funding for individual Rural Carriers'. This analysis
consisted of two phases:

1. A study of the impact of applying the non-rural explicit support funding
rules, including the use of the Synthesis Model, to Rural Carriers, and

2. An analysis of the viability of the Synthesis Model as a tool for the
estimation of forward-looking cost for Rural Carriers for purposes of
determining explicit high-cost support.

A. APPLICATION OF THE NON-RURAL METHODOLOGY

In November, 1999, the Federal Communications Commmission (FCC) developed
rules for the determination of explicit high-cost support for non-Rural Carriers. This
process begins with the determination of a statewide average forward-looking cost for all
non-Rural Carriers within a state. That statewide average is then compared to the
nationwide average forward-looking cost for all non-Rural Carriers. If the statewide

average cost is less than 135 percent of the nationwide average cost, then no explicit

! “Rural telephone company" means a local exchange carrier operating entity to the extent that such entity--
(A) provides common carrier service to any local exchange carrier study area that does not include either--
(1) any incorporated place of 10,000 inhabitants or more, or any part thereof, based on the most recently
available population statistics of the Bureau of the Census; or (ii) any territory, incorporated or
unincorporated, included in an urbanized area, as defined by the Bureau of the Census as of August 10,
1993; (B) provides telephone exchange service, including exchange access, to fewer than 50,000 access
lines; (C) provides telephone exchange service to any local exchange carrier study area with fewer than
100,000 access lines; or (D) has less than 15 percent of its access lines in communities of more than 50,000
on the date of enactment of the Telecommunications Act of 1996 (47 U.S.C. Section 153 {37)). The terms
Rural Carrier or RTC are meant to incorporate the statutory definition of “rural telephone company™ and its
application in the FCC rules, adopted pursuant to CC Docket No. 96-45, which set a separate schedule and
additional scrutiny for “rural telephone companies,” May 8, 1997 Decision, 1 96. FCC Public Notice CC
Docket No. 96-45, DA 98-1205 (released June 22, 1998) lists recognized self-certified “Rural Telephone
Companies.”
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federal high-cost support would be provided to any non-Rural Carrier in that state. In
states where the average forward-looking cost exceeds this benchmark, funding would be
provided to the non-rural wire centers whose cost exceed the benchmark.

When this process was run by the FCC for the non-Rural Carriers it produced the

following results:

Current Support $207 million
FCC Model Support $252 million®

To test the suitability of the non-Rural method to the Rural Carriers, a
comprehensive analysis was undertaken. FCC model runs for Rural Carriers as well as
non-Rural Carriers were obtained and analyzed.” Due to anomalies detailed in the report,
it was not possible to exactly match the FCC output data. Despite these minor
discrepancies, however, it was possible to obtain a reasonable approximation of the
impact of applying the non-rural mechanism to Rural Carriers.

In White Paper 2 the Task Force detailed the_numerous and significant differences
between Rural Ca;riers and non-Rural Carriers. These differences are apparent when the

nationwide average forward-looking costs for non-Rural Carriers are compared to the

costs for Rural Carriers:

% This is the amount of non-rural support produced by the FCC’s decision of October 21, 1999. See,
Federal-State Joint Board on Universal Service, CC Docket No. 96-45, Ninth Report and Order and
Eighteenth Order on Reconsideration, FCC 99-306 (Oct. 21, 1999). These support calculations were
revised on January 20, 2000, and April 7, 2000. See, Common Carrier Bureau Announces Procedures for
Releasing High-Cost Support Amounts for Non-Rural Carriers and Revised Model Results, Public Notice,
CC Docket Neo. 96-45, 97-160, DA 00-110 (Jan. 20, 2000) and Federal-State Joint Board on Universal
Service, CC Docket No. 96-45, Twentieth Order on Reconsideration, FCC 00-126 (April 7, 2000). Under
these revised figures total annual funding for non-Rural Carriers is estimated to be $220 million.

? Synthesis Model runs for Rural Carriers were obtained from AT&T. Due to data limitations it was not
possible to run the model for some Rural Carriers, particularly those in Alaska and the insular areas.




Nationwide Average Cost per month
Non-Rural Carriers  $23.52*
Rural Carriers $59.36
Combined $26.09
Also note that when the Rural Carriers are included in the nationwide average, the
average only goes up $2.57 per month, while the difference between the Rural Carriers as
a group and the non-Rural Carriers is $35.84. As documented in White Paper 2, this is

due to the fact that the Rural Carriers make up only eight percent of the total nationwide

access lines.

More significant, however, is the impact of including the Rural Carriers in the
support calculation for the determination of explicit support. Applying the non-Rural

method for support calculations to both non-Rural and Rural Carriers produces the

following results:
Non-Rural Rural
Current Support $207M $1,553 M
FCC Method Support $241 M° $451M
Difference +$34 M -$1,102 M

The dramatic decrease in explicit support to Rural Carriers by applying the non-Rural
method raised considerable concern among a number of Task Force members that the

support provided under these rules would not be “sufficient,” and therefore might violate

* This is the nationwide average cost for non-Rural Carriers produced by the RTF’s analysis of the
Synthesis Model and the non-Rural Carrier method. Based on subsequent changes in the FCC outputs, the
current nationwide average produced by the Synthesis Model is $23.35 per line per month.

$ This level of support for non-Rural Carriers differs from the amount shown on the previous page. The
difference results from applying the non-rural support method to all carriers, Tural and non-rural, rather than
non-Rural Carriers only.



Section 254 of the Telecommunications Act of 1996.% It would appear that a primary
driver of this decreased level of support is the averaging of costs at the statewide level.
This exercise clearly demonstrates that the overall framework of the rules for calculating -
the support, as much as the model tool itself, must be fully considered in developing an
explicit support mechanism for Rural Carniers which is consistent with the 1996 Act.

Two additional differences between Rural Carriers and non-Rural Carriers contnibute
to the Task Force’s conclusion that the non-Rural method is not sufficiently accurate to

form the basis for determining each Rural Carrier’s explicit support:

e Most non-Rural Carriers, particularly the Regional Bell Operating Companies
(RBOCs), serve hundreds or thousands of wire centers while most Rural Carriers
serve relatively few wire centers, and

e Current explicit support is a tiny fraction of the non-Rural Carriers’ revenue
requirements, while for many, or most, Rural Carriers it constitutes a critical share
of their revenue requirements.

These differences lead to a concern that even if the model produced
approximately the same amount of aggregate support for Rural Carriers as the current
system of support, there would still be “winners and losers” within the class of Rural
Carriers. While there were changes in support for individual non-Rural Carriers which
resuited from the use of the model, these changes were not as dramatic as they would be
for Rural Carriers. The “Law of Large Numbers” suggests that for the RBOCs, those
wire centers where the support results are too high will tend to offset those which are too
low, resulting in a reasonable overall result. This is not the case for many Rural Carriers

who serve only a few wire centers, or in some cases, a single wire center.

¢ Pub. L. No. 104-104, 110 Stat. 56 (1996 Act). The 1996 Act amended the Communications Act of 1934,
47 U.S.C. Section 151 et seq. (1996 Act). Hereinafter, all citations to the 1996 Act will be to the relevant
section of the United States Code unless otherwise noted.




The financial impact of any error in support calculation is also minimal for the
RBOCs. These companies today receive approximately $400 million in explicit universal
service support, but have overall loop revenue requirements of approximately 40 billion
dollars.” Thus, high-cost funding for non-Rural Carriers represents approximately one
percent of loop revenue requirements. In contrast, within the group of 1,300 Rural
Carmiers federal universal service support payments for high cost loop support range from
zero percent to as high as 74 percent of loop revenue requirements. Thus, the resuit of
errors or radical changes in the amount of explicit support developed from a model which
1s imprecise at the company level could cause an individual Rural Carrier to either gain a
substantial windfall or have a serious deficiency in “sufficient” support. In White Paper
1, Rural Task Force Mission and Purpose, we stated the following:

“A universal service plan that works well in a competitive and deregulatory

environment must avoid shortfalls, windfalls, and unnecessary regulatory costs.”

B. ANALYSIS OF THE SYNTHESIS MODEL FOR RURAL
CARRIERS

A primary mission of the Task Force is to evaluate the proxy cost model
developed for non-Rural Carriers to determine its applicability for use in the calculation
of explicit support for Rural Carriers. The Task Force gave careful consideration to the
model adopted by the FCC for non-Rural Carriers,_ and examined both the potential value
and risks associated with applying the same model for determining forward-looking
support for Rural Carriers and competitors serving customers in those areas. In

November of 1999, the Task Force developed criteria for the evaluation of the proxy

" Data on overal! loop revenue requirements was obtained from the Universal Service Data Collection
matenal submitted by the National Exchange Carrier Association (NECA) to the FCC on October 1, 1999.
See letter of October 1, 1999 from John G. Ricker of NECA to Magalie Roman Salas.

® White Paper !, page 7.
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model tool for use with Rural Carmers. Essentially, these criteria required any model to

demonstrate the following:

[t should satisfy the 10 criteria established for the evaluation of proxy models
by the FCC in their 1997 Universal Service Order.

The network “built” by the model must reasonably represent the network
built by a real-world Rural Carrier.

Both the inputs to the model, and the results produced, must reasonably

reflect the cost differences among Rural Cariers and between Rural Carriers
and non-Rural Carriers.

The model outputs must bear a reasonable relationship to actual company
data, where appropriate.

To accomplish this analysis of the Synthesis Model, the Task Force conducted a

detailed study of 23 sample companies. In addition, the Task Force compared model

results with actual company data for 195 additional companies. Attempts were made to

study a diverse group of companies in terms of size, geography and regions of the nation.

Application of the FCC Synthesis model to the rural test companies produced the

following results:

The model lines differ significantly from actual lines served. While the model

generally tends to underestimate lines, in about one-third of the wire centers it
overestimated lines.

Comparisons of the number of route-miles of plant summarized in the model
with actual data produced significant variations. Again, differences occur on
both the high and low ends with a general tendency for the model resuits to
overestimate the actual data. In 12 percent of the wire centers studied the
model data overestimated route miles by more than 200 percent.

Model results for the type of plant vary widely from actual plant constructed.
The model generally tends to overestimate the percentage of aerial and
underground plant, and underestimate the percentage of buried plant. This is
likely due to the diverse character of the rural geography, and the use of a

single set of inputs by density zone based on the experience of non-Rural
Carriers.

In calculating the applicable density zones, the model significantly
underestimates wire center area. In 95 percent of wire centers the land area is

understated, and in over one third of these the understatement exceeds 90
percent.



o [t significantly underestimates COE Switching investment. This is likely due
to the lack of economies of scale of the Rural Carriers, and the general
tendency of the model to underestimate lines served.

- o Model results for various elements of general support investment vary widely
from actual data and from rational forward-looking assumptions, with almost
as many cases of overestimation as underestimation.

¢ Network Operations and Corporate Operations expenses are significantly
underestimated, again likely due to the lack of economies of scale of Rural
Carriers.

The aggregate results of this study suggest that, when viewed on an individual
rural wire center or individual Rural Carrier basis, the costs generated by the Synthesis
Model are likely to vary widely from reasonable estimates of forward-looking costs. In
fact, much of the data analysis suggests that the model results tend to be in the high and
low extremes, rather than near the expected results for the area being analyzed. While it
may be technically possible to construct a model with added precision and variables to
account for the differences among Rural Carriers and between non-Rural Carriers and
Rural Carriers, it is the opinion of the Task Force that the current model is not an
appropriate tool for determining the forward-looking cost of Rural Carriers. In making
this recommendation, the Task Force recognizes that policy makers, after the
development of and rigorous analysis of the Synthesis Model, have determined that it
should be applied in developing universal service support for non-Rural Carriers. While
the Task Force armves at a different conclusion in regard to use of the model for Rural
Carriers, we do not intend to imply in any way that revisions are needed to support
mechanisms for non-Rural Carriers. Our analysis and recommendations are focused
solely on the needs of Rural Carriers.

For the reasons detailed herein, we conclude that the methods used to determine

support and the Synthesis Model developed for the non-Rural Carriers will not produce
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an appropriate universal service mechanism for Rural Carriers. In White Paper 3 the
Task Force explored alternative mechanisms for sizing a universal service support
mechanism which would provide “specific, predictable and sufficient” universal service
support for Rural Carriers, as required by the 1996 Act. In the remainder of this white
paper, an in-depth analysis will be presented of the Task Force’s exploration and testing
of the FCC’s Synthesis Model and non-rural support mechanism as applied to Rural

Carriers.




I. INTRODUCTION

The first White Paper released by the Rural Task Force in September 1999
provided the pdlicy and legal framework to serve as the foundation for the Task Force’s
efforts. White Paper 1 carefully delineated the rationale for why universal service
support mechanisms for Rural Carriers and non-Rural Carriers may be appropriately
different.

White Paper 2, released in January, 2000, placed into the record a first-of-its-kind
overview of the broad operational aﬁd markef differences that distinguish Rural Carriers
from their urban counterparts, as well as documented the vast differences among the
subset of Rural Carriers. Excerpts from the executive summary of White Paper 2 are
shown as Appendix A and are integral to the analysis reflected in this white paper.

White Paper 3, released in August, 2000, examines alternative methods for
developing Universal Service support for Rural Carriers that were considered by the Task
Force.

The focus of this white paper, the fourth of a series, is to examine whether the
FCC’s Synthesis Model and/or the accompanying non-Rural Carrier method should be
used as part of a universal service support mechanism for Rural Carriers. The white
paper presents a comprehensive analysis of the Synthesis Model® and the FCC’s non-

rural support mechanism as applied to Rural Carriers. The white paper concludes that the

? This model is also referred to as the Hybrid Cost Proxy Model (HCPM) or the SYN model.

12



non-Rural Carrier support mechanism combined with the Synthesis Model is not

appropriate for use in designing a universal service support system for Rural Carriers.'®

II. ANALYSIS OF THE APPLICATION OF THE NON-RURAL HIGH-

COST SUPPORT RULES, INCLUDING THE SYNTHESIS MODEL,
TO THE RURAL CARRIERS

In November of 1999, the FCC issued an Order in CC Docket 96-45 specifying

rules for the détermination of explicit high-cost support for non-Rural Carriers."" The

Order specified a five-step process for determining the new explicit high-cost support that

a non-Rural Carrier would receive. The steps in determining this support are:

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

The Synthesis model is run to determine the forward-looking cost
of universal service for each non-rural wire center in the nation.

The nationwide average cost of universal service in all non-rural
wire centers 1s developed.

For each state, a statewide average cost of universal service in non-
rural wire centers is developed.

The statewide average cost is compared to the nationwide average
cost. For states where the statewide average cost 1s less than 135
percent of nationwide average cost, no explicit federal high-cost
support will be provided to non-Rural Carriers in that state. In
states where statewide average cost exceeds 135 percent, explicit
federal support will be provided for 76 percent of the amount that
cost exceeds the benchmark.

In states where explicit federal support is provided, the support is
assigned to wire centers based on the relative support calculated at
a wire center level to the statewide support that is available.

When the FCC initially analyzed this process for the non-Rural Carriers, it

produced the following results:

' This model was approved by the FCC in its Order in CC Dockets No. 96-45 and 97-160, adopted on
October 21, 1999 and released November 2, 1999,

' Ninth Report and Order and Eighteenth Order on Reconsideration in CC Docket No. 96-45 released

November 2, 1999,
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Prior Support $207 million
FCC Model Support $252 million

Under the pre-existing rules carriers receive explicit federal support when the
embedded cost of their loop plant exceeds 115 percent of the nationwide average
embedded cost. Under these rulés non-Rural Carmiers in 20 states currently receive
federal universal service support. With the new rules only 8 states will receive explicit
non-rural high-cost support based upon the forward-looking cost model and the statewide
average cost standard. Non-Rural Carriers that currently receive fecieral universal service
support, but will not receive any funding under the new rules (or who would receive less
new funding than they currently receive), will be “held-harmless” for some interim
transition period.

To test the applicability of the non-Rural method to the Rural Carriers, a
comprehensiv&_a analysis was undertaken. The results of this analysis were presented to
the Task Force at a meeting on January 13, 2000 in Washington, DC. A copy of the
presentation made to the Task Force may be found in Appendix C."? Additional
schedules showing state specific details of this analysis ére included in Appendix D. For
purposes of this analysis, the FCC model was run for both the non-Rural Carriers and
Rural Carmiers. The results of these combined model runs were then processed through
the five-step support determination algorithm described above.

The data for making the model runs was obtained from several sources. Data for
the non-rural local exchange carriers (LECs) was supplied by the United States Telecom

Association (IUSTA) based on data for non-rurals received from the FCC. The data for

12 See also, http://www.wutc.wa.gov/rtf
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the Rural Carriers was provided by AT&T, at the request of the Task Force, based on
runs of the Synthesis Model AT&T had made of Rural Carriers.

There were several known anomalies in this data. Neither the USTA nor AT&T
data included Local Number Portability (LNP) costs, although the FCC did adopt and use
LNP costs in their determination of support for non-Rural Carriers. The non-Rural
Carrier data included the Gallatin River, IL study area, which is actually a Rural Carrier
study area. In addition, Rural Carrier study area data was not available for 24 Alaskan
study areas nor for the Rural Carrier study areas of Guam, the Virgin islands and
Micronesia. Also, after efforts were made to reconcile study areas between the model
data and Universal Service Administrative Corporation (USAC) data, there were over 50
remaining “mismatches” between the two sources. Subsequent to the completion of this
study, the FCC issued corrected results for some study areas. This analysis has not,
however, been updated to reflect these data corrections.

In spite of these anomalies, the results developed in this study closely match the
FCC results. The nationwide average cost for non-Rural Carriers produced by the Task
Force study was $23.52, compared with $23.84 for the FCC’s initial published results.?
The corresponding non-Rural Carrier explicit high-cost fund was $262.5 million in the
Task Force study vs. $252.1 million produced by the FCC.'*

In White Paper 2 , the Task Force detailed the numerous and significant

differences between Rural Carriers and non-Rural Carriers. These differences are

13 Rased on subsequent changes in the FCC outputs, the current nationwide average cost for non-Rural
Carriers produced by the FCC’s Synthesis Model is $23.35,

' Based on subsequent changes in the FCC outputs, the size of the fund for non-Rural Carriers is now $220
million.
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apparent when the nationwide monthly average cost for non-Rural Carriers is compared
to the cost for Rural Carriers:
Nationwide Average Cost
Non-Rural Carriers  $23.52
Rural Carriers $59.36
Combined $26.09
It is notable that when the Rural Carriers are included 1in the nationwide average,
the average only goes up $2.57 per month, while the difference Eetween the Rural
Carriers as a group and the non-Rural Carriers is $35.84. As documented in White Paper
2, this is due to the fact that the Rural Carriers make up only eight percent of the total
nationwide access lines. Also of note, under the current federal universal service rules,
Rural Carriers and/or non-Rural Carriers in 52 states and territories receive support.
When the FCC non-rural guidelines are applied to the combined rural/non-rural data,

carriers in only 16 States would receive explicit high-cost support. Specific study data

for individual states may be found in the Appendix D.

More significant, however, is the impact on the determination of explicit support
for Rural Carriers resulting from application of the non-Rural Carrier method. When the
non-Rural Carrier method is applied to both non-Rural Carriers and Rural Carriers, the

following results are produced:

Non-Rural Rural
Prior Support'® $207 M $1,553 M
FCC Method Support $241 M $451M
Difference ' +$34 M -§1,162 M

** The prior support shown for Rural Carriers includes amounts from the current High Cost Loop support
mechanism, the Local Switching Support mechanism, and the Long-Term Support mechanism. Some Task
Force members pointed out that the Long-Term Support mechanism is different in nature than the other two
mechanisms because it is used specifically to reduce interstate access rates and that the comparisons
possibly should have excluded the Long-Term Support amount of $479 million.
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The dramatic decrease in explicit support to Rural Carriers by applying the non-
Rural method raised considerable concern among a number of Task Force members that
the support provided under these rules would not be “sufficient,” and therefore might
violate Section 254 of the 1996 Act. It would appear that the primary driver of this
decreased level of support is the averaging of costs at the statewide level. This exercise
clearly demonstrates that the ovgrall framework of the rules for the calculations, as much
as the model tool itself, must be fully considered in developing an explicit support
mechanism for Rural Carriers which is consistent with the 1996 Act.’

Several alternative support scenarios were analyzed to determine how the results
of the combined rural/non-rural Synthesis Model might be used to derive an aggregate
high-cost fund support level near the present $1.76 billion of combined high-cost
funding.

The first alternative involved reducing the funding “benchmark” to increase the
size of the fund to something near the current $1.76 billion. The new non-Rural method
provides support for states where the statewide average exceeds 135 percent of the
nationwide average forward-looking cost. The results of applying lower funding

benchmarks to the combined Synthesis Model data are as follows:

Support Level Total Support Number of States

135 percent $50.7B 16
125 percent 51.1B 17
120 percent $14B 21
115 percent $1.8B 24
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The second alternative analyzed involved changing the funding rules to provide
funding to all study areas (rural and non-rural) where the forward looking cost exceeded
135 percent of the nationwide average, rather than limiting funding to states where the
statewide average cost exceeded 135 percent of the national average. Implementing this
change increased aggregate funding requirements to approximately $3.4 billion. Since
this is significantly above current funding levels, higher benchmark levels were applied

to determine a funding level approximating the current size.

The results of this analysis are as follows:

Support Level Total Support Number of States
135 percent $34B 44
150 percent $2.8B 43
175 percent $2.1B 43
200 percent $1.7B 42

Analysis of these alternatives highlights the importance of factors other than just

the cost development from the Synthesis Model for the overall calculation of universal

service support, particularly the development of support based on statewide average costs

as compared to study area average cost.'®

'S The Task Force did not compute the impact on Rural Carriers of using the current Rural Carrier

benchmarks and policies with the Synthesis Model. This was not done for several reasons in addition to the
fact that the costs generated by the Synthesis Model are likely to vary widely from reasonable estimates of
forward-looking costs. These reasons include the perceived administrative complexity of adapting the Part

36 Rules for calculating the High Cost Loop Fund and Local Switching Support to the Synthesis Model,

and the anticipated significant increase in high cost support that would result from such an analysis which

would be applied on a study area basis.

18



In summary, the analysis of applying the non-Rural Carrier universal service rules
to Rural Carriers raised significant concemns regarding the suitability of using the non-

Rural Carrier methods for Rural Carriers.

III. ANALYSIS OF THE SUITABILITY OF THE NON-RURAL
SYNTHESIS MODEL TO RURAL CARRIERS

The analysis was conducted under the Criteria for Evaluating Proxy Cost Models
that was adopted by the Task Force on November 23, 1999, after extensive discussion
and debate. A cop‘y of the Criteria document can be found in Appendix B. The criteria
established in this document reflect a multi-faceted approach to reviewing the Synthesis
Model for Rural Carriers as outlined in the preamble to the Criteria document:

The proxy cost model tool is designed to model a forward-looking network of a
monopoly telecommunications provider. While the network architecture may be similar
in some respects to existing networks of existing providers, in other respects it may
differ, possibly significantly. Evaluation of the proxy cost model tool must thus be done
from a variety of viewpoints to make an overall judgment of its use for the purpose of
identifying the costs associated with providing the elements of universal service
supported service in the serving areas of rural and insular eligible telecommunications
carriers. The following criteria provide a variety of methods for evaluating the proxy cost
models. Evaluation of these criteria will involve informed judgement, particularly in
making determinations of whether there is “reasonable representation” or “reasonabie
comparability”, standards that may have varying interpretations depending on the criteria
under consideration. While the models should be evaluated in regard to each of the
criteria, judgment will need to be exercised in determining the “sufficiency” of meeting
the individual criteria and the overall balance of “sufficiently” meeting the criteria in

total.

Attempts were made to evaluate the Synthesis Model (including currently
approved input values) for Rural Carriers for each of the established criteria. However,
due to the difficulty of data gathering and the limited resources available to the Task

Force, evaluations in regard to some of the criteria were limited and conclusions
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regarding specific criteria, in a number of cases, can only be tentatively confirmed or
cannot be reached. The framework established in the Criteria document will also be used

for the discussion of the resuits of this study.

The results of the FCC model evaluation were presented to the Task Force at its
meeting on May 25, 2000 in Anchorage, Alaska. The presentation consisted of 145
PowerPoint slides titled Analysis of the SYN Model for Rural Companies. This
presentation documents the full extent of the analysis, provides detailed data developed
during the study, and summarizes the preliminary conclusions of the analysis. Copies of
these slides may be found in Appendix E, and are formally adopted into this White
Paper.'” Throughout the remainder of this White Paper, references will be made to the
data and analysis documented through these slides.'®

As documented in S4 - 86, the analysis included a detailed study of 23 sample
companies, and a comparisoil of model results to actual company data for 195 additional
companies.’” The 23 sample comparies studied were selected to achieve a sample that is
both geographically diverse, and includes companies across the spectrum of size. In
terms of geography, the sample includes:

New England

Other Northeast

Southeast

Upper Midwest

Lower Midwest

Mountain

Southwest

Northwest
Alaska

(gl o I <N S I O [ N S L BN )

17 See http://www.wutc.wa.gov/rtf

'8 Individual slides in Appendix E will be referenced by an abbreviation. Slide 2, for example, wiil be
abbreviated as S2.

' The 13 companies in the “large company” group are included in other groups as well.
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Insular 1%

The size of the companies, in terms of access lines, included in the sample is as

follows:

Under 500
500-2,000
2,001-5,000
5,001-10,000
10,001-50,000
over 50,000

NS SRR SN I A o

Also included in the analysis were comparisons o actual cost and investment data
for several groups of Rural Carriers, including the following: 35 Missouri LECs, 35
Illinois LECs, 17 Oregon LECs, 17 LECs in Utah/Idaho, 91 of the TDS companies, and
13 companies over 20,000 access lines in size. These groups of companies were used to
provide a broader spectrum of comparisons to actual company results.

In reviewing the Synthesis Model for suitability to Rural Carriers, a number of
potential problems were noted in regard to its ability to produce valid and workable
results for certain Rural Carriers. With respect to Rural Carriers in Alaska, the
underlying data for Alaska companies appears to be in the model databases. However,
the model tables that are used to run the model contain references only for Anchorage
Telephone Utility. Thus, in the current model it is not possible to run the model f;)r other
Alaska LECs without making mode! modifications. In addition, tables for the Alaska
LECs reflect Anchorage as the tandem switch location for all Alaska LECs. As currently
configured the model would calculate transport costs based on constructing a terrestrial

fiber network between each wire center and Anchorage, rather than reflecting current

 The total of the companies equals 24 since the insular company is also the New England company.
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satellite technology interoffice transport that has been deployed to serve many rural
Alaskan regions.

With respect to insular areas such as the Virgin Islands, Guam, Micronesia, Palau,
and American Samoa, there is currently no data in the model available to develop costs
for these areas. In order to rectify this situation, extensive data gathering would be
required that would include, but not be limited to: exchange boundaries; tandem
locations; soil, water depth and other geographic data; data equivalent to census data; and
road data for geocoding surrogates. At present, there does not appear to be an application
of the model for insular areas.

The model appears to have certain inherent inconsistencies with respect to
identifying study areas. The comparison of model results in January, 2000 to USAC
data, even after considerable manual effort to reconcile study area inconsistencies, still
resuited in over 50 unmatched study areas between the two lists. If the model is to be
used, these lists would need to be reconciled and administrative procedures would need to
be established to update the model on a regular basis as study areas change over time.

In White Paper 2 titled The Rural Difference, the Task Force has documented the
numerous and significant differences between Rural Carriers and Non-Rural Carriers.
Even more significant in explaining and understanding the results of the FCC model
study, White Paper 2 documents the extensive differences among the universe of 1,300
Rural Carrier study areas. The Executive Summary section of White Paper 2 contains a
synopsis of the differences identified and documented in its 82 pages of text and
appendices. The following outline lists these differences, and indexes them in a manner

that will facilitate the analysis of the FCC model study against the evaluation criteria
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established by the Task Force. Appendix A contains excerpts from that Executive

Summary.

Major Differences Identified in White Paper 2

l. Rural Carriers’ operations tend to be focused on more geographically remote
areas of the nation with widely dispersed populations.

2. There is significant variation in study area size and customer base among Rural
Carriers.

3. Isolation of areas served by Rural Carriers results in numerous operational
challenges.

4, Compared to non-Rural Carriers, the customer base of Rural Carriers generally
includes fewer high-volume users, depriving Rural Carriers of economies of scale.

5. Customers of Rural Carriers tend to have a relatively small local calling area and
make proportionately more toll calls. .

6. Rural Carriers average fewer lines per switch than non-Rural Carriers providing
fewer customers to support fixed network costs.

7.-  Total plant investment per-loop is substantially higher for Rural Carriers than for
non-Rural Carriers.

8. Plant specific and operations expenses for Rural Carriers are substantially higher
than for non-Rural Carriers.

The remainder of this paper includes an evaluation of the results of the model
study in comparison to the Task Force adopted Criteria. Frequent references will be
made to the detailed study data presented in Appendix E. References made to the
differences documented in The Rural Difference will help explain conclusions drawn
from the data.

L. Model Structure

Task Force Structure Criterion # 1 — FCC Model Criteria’!

1. The model structure should be evaluated in relationship to the ten criteria
established by the FCC in its Report and Order in CC Docket No. 96-45 (FCC
97-157) released May 8, 1997, paragraph 250.

*! The remainder of the paper details the analysis of each of the model results compared to the criteria
established by the Rural Task Force. These criteria, as contained in Appendix B, will appear in bold type at
the beginning of each section.
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The detailed analysis of the Synthesis model vis-a-vis the FCC criteria can be found S11

—S24.

FCC Model Criterion # 1 — Least cost, most efficient network

In summary this criterion states that the model should use current wire center
locations, with a loop design that does not impede the rollout of advanced services. The
wire center line counts should match actual line counts, and the average model loop
length should reflect actual average loop length.

As a result of the analysis, we observe that the model does use current wire center
locations. The Task Force did not explore or analyze the network dési gn, but accepted
that the model reasonably meets the forward-looking least cost design criterion. Because
of the lack of availability of average loop length data, the Task Force did not attempt to
test the loop length criterion. The Task Force did review the wire center line counts in

comparison to actual line wire center line counts for 242 wire centers in the sample

companies.
Chart 1 - % Difference in Model Line Counts vs.
Actual
35%
30%
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| As shown in the table above, there are substantial variations in wire center line
counts for the sampled companies compared to the actual wire center counts.”? Chart 1
shows that in less than 20 percent of wire centers does the model come within 10
percent of actual line count. It should also be noted that almost 60 percent of wire centers
have a model line count greater than 10 percent under actual, while eight percent have an
undercount in excess of 50 percent. This could be due to several of the rural differences
identified in White Paper 2. Most significant could be difference #1, the remote nature of
the territory served by most Rural Carriers, and #2, the wide variation in size and
population density. The model uses census data and road data to locate customers. In
sparsely populated areas the lower accuracy of this input data could lead to
undercounting, as observed in Chart 1. While it might be possible to gather data from all
companies at a wire center level to provide more appropriate line counts, this would
require a substantial adm_inistrative effort. The Task Force did not test the Synthesis
Model procedures when wire center line count inputs are provided to validate the
appropriateness of the procedures used to develop costs for line counts different than

those generated within the model.

FCC Model Criterion # 2 — All functions have a cost

This second criterion requires that all network elements must have a cost
associated with them. It was noted that although the FCC had ordered the inclusion of
costs for LNP, that cost was apparently not included in the model results, at least in the
area of the HAT model where that cost normally appears. The results of the analysis

produced no other observations wherein the model did not comply with this criterion. -
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FCC Model Criterion # 3 — Forward Looking cost

The third criterion calls for model costs to be forward looking costs and to not
include the embedded costs of the companies being modeled. Qur observations with
respect to this criterion are that the model cost structures and inputs are generally
considered to be forward looking.
FCC Model Criterion # 4 and #5 — Rate of Return and Depreciation

The fourth criterion requires the calculated rate of return to be at the currently
authorized FCC level of 11.25 percent, and the fifth criterion states that capital recovery
(depreciation rates) must fall within current FCC guidelines. The 11.25 percent rate of
return is reflected in the model. No specific analysis was made of the depreciation rates
used.
FCC Model Criterion # 6- Costs estimates for all services

The sixth criterion sets forth that the model must estimate costs for all services
including residential, business, second lines, and special access. Our observations from
the analysis are that the model parameters are set to attempt to estimate costs for all of the
requisite services. No specific tests to evaluate this criterion were made beyond the
access line comparisons at a wire center level referenced in regard to FCC Criterion #1.
We note, however, that in the output reports for the sample companies, none of these
companies showed any single-line business lines.
FCC Model Criterion # 7 — Joint and Common Costs

The seventh criterion requires that a reasonable allocation of joint and common
costs must be allocated to supported services. No specific analysis was made in regard to

this criterion. However, observations related to network support expense, customer

2 See S13 in Attachment 2 for additional details.
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operations expense and corporate operations expense presented later in this paper may be
related to this criterion.
FCC Model Criterion # 8 — Ability to examine underlying detail

The eighth criterion provides that the formulae and computations supporting the
model logic will be readily available for review. In addition, the underlying data must be
verifiable and the outputs plausible.

Qur observations are as follows, We did not attempt to conduct a review of the
program logic used in developing the loop cost. The record in the non-rural proceeding is
replete with evidence regarding the difficulty in reviewing this section of the model.

The documentation related to the model is limited and not well organized. Some
critical information for running the model is contained only in the “history” document
available on the FCC web site and not in the operating manual. The user interface for
choosing companies was cohﬁlsing.

The model integration between the FCC staff developed loop model and the HAI
modules that are combined to form the Synthesis model is sometimes confusing. For
example the Uniform System of Accounts® (USOA) output worksheet is not properly
programmed for network operations, corporate operations, and customer operations
expense. The structure sharing assumptions displayed in HAI output modules do not
reflect actual model use of these assumptions since they are apparently applied within the
loop portion of the model, rather than in the HAT modules. The cost of UNE elements
developed by and displayed in the model are incorrect since all of the corporate overhead

expense (network operations expense, customer operations expense, and corporate

?3 The Uniform System of Accounts is the system of financial accounting reporting prescribed by the FCC.
The rules are contained in Title 47, Part 32 of the Code of Federal Regulations.
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operations expense) is included with the Network Interface Device (NID) cost element,**
and several expense-related inputs (e.g., corporate overhead, and expense/investment
relationships) appear to be hard-coded in the program.®
FCC Model Criterion # 9 — Critical Assumptions

The ninth criterion provides that _the model must include the capability to examine
and modify both critical assumptions and engineering principles. Qur cbservations are
that model assumptions are generally available via separate inputs, although the ability to
examine these assumptions is hampered in some resp;ect by model structure issues as
discussed above in the criterion #8 section. As noted in criterion #8, some inputs appear
to be hard-coded into the program and cannot be changed via user specified inputs.
FCC Model Criterion #10 — Level of support calculation

The tenth criterton requires that support be deaveraged to at least the wire center
level and preferably to smaller areas. Our observations are that the model does calculate
support at the wire center level. Some costs are calculated at the cluster level, but support

levels are not.

Task Force Structure Criterion #2. The network “built” by the model
reasonably represents a network that would be built in the real world by a
telecommunications company to provide the same service levels and technology as
assumed in the model.

a. At a wire center level the physical location of the network that is built is
reasonably within the confines of the actual wire center boundaries.

2 $7.32 per line cost is hard coded in cell C33 of the Per Line worksheet and is the only value totaled in
cell C35 of the Per Line worksheet. The calculation of the total NID cost in column GM of the Investment
Input worksheet includes the product of C35 of the Per Line worksheet times the total lines.

B See previous footnote. Also see, for example, cell H19 of the 96 Actuals worksheet, which appears to be
hard-coded. This value is used in caiculating COE switching expense in columns DS, EZ, and FB of the
Investment Input workshect.
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An attempt was made to gather wire center maps from the sample companies and
compare these maps to the electronic wire center maps, with the location of the model-
built network, and with the census block group maps assigned to wire centers. A number
of problems were encountered and this analysis was not completed. However, the Task
Force obtained some maps which demonstrate potential concerns. Slides S26 and 527
show maps made available by Sprint of their operating territory in two states. A number
of discrepancies can be identified between the actual and mechanical exchange
boundaries. In the context of a study area with a large number of exchanges, these do not
appear to be large. However, if put in the context of a one or two-exchange study area,
some of the differences could be substantial. Slide S28 shows a map prepared by the
National Exchange Carrier Association (NECA) of an individual study area
demonstrating that the network locations built by the model in some instances fall outside
the boundaries of the exchange. In Rural Carrier situations, these anomalies could resuit
in significant cost variations.

b. At a wire center level the route mileage of plant built by the model is
reasonably sufficient to serve the customer locations.

This aspect of the analysis involved comparing the route mileage from the model (feeder
and distribution plant footage)™® to actual plant route mileage as reported by the sample
companies for 231 wire centers. Comparisons were made with the recognition that actual
data might include some interoffice facilities and therefore might be biased toward being

larger than model results. Chart 2 shows a comparison of model-developed route miles

2% Model results were taken from columns AXK and AL of the Investment Input worksheet.
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to actual (S31). This data shows an underestimation of route miles in 32 percent of wire
centers and an overestimation in 68 percent, with 12 percent being overestimated by more
than 200 percent. No attempt was made to review the model logic to determine the
development of model data and there is concern as to whether the comparison between

the model results displayed and actual route miles is valid.”’

Chart 2 - Model Route Miles vs. Actual

20%

15%

10%

5% -

Pearcent of Wire Center

0% -
<(50%) (S0%)to (25%)lv0 Oto25% 25%to 50%to  100%to  >200%
(25%} 50% 100% 200%

Difference

¢. Cluster locations for digital loop carriers are appropriately located so
that the 18,000 foot maximun copper loop length is not exceeded using
rights-of-way that are actually available.

In a presentation made by Rural Utilities Services’® (RUS) to the Task Force an

example showed that cluster locations generated by the model did not reflect appropriate

*’ The widest variation for a single wire center had model results of 1,032 miles in comparison to only 87
actual route miles.

% The Rural Utilities Service is a Rural Development Agency of the United States Department of
Agriculture. Formerly the Rural Electrification Administration, the RUS finances and provides technical
support to approximately 825 rural telephone companies and cooperatives serving about 5.5 million rural
households and businesses.
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loop lengths when measured using available rights-of-way. The Task Force had hoped to
conduct further analysis in this area, but was unable to do so.

d. At the wire center level, calculated access line counts for residence and
business customers are consistent with actual wire center access line
counts, assuming that such wire center access line counts can be obtained.

Three separate analyses were done in relationship to this criterion. The first

analysis of actual total access line counts was previously presented in relationship to FCC
Criterion #1 and showed that there was significant variation in total line counts. A
second analysis was made comparing residence lines to households (§36). This analysis
showed that ﬁver 30 percent of 274 wire centers had exactly one residence line per
household, and over 50 percent of the wire centers had between 1.0 and 1.05 residence
lines per household. A third analysis compared the percent of residence lines to total
lines developed by the model in comparison tb actual results (837). In over 25 percent of
the wire centers, the percent of residence lines to total lines was 20 percent or more
higher in the model than in actual results, and in over 55 percent of the wire centers the

percent of residence lines was 10 percent or more higher in the model.

e. The type of outside plant built by the model (e.g. aerial, buried, or
underground) is reasonably consistent with the type of plant actually
being used in new construction in the study area.

Analysis of this criterion was conducted on both the sample companies and the larger

_ groups of companies. Actual percentages of buried, aerial, and buried plant (measured in

dollars) as compared to model-developed percentages were compared. As detailed on
S40 — S42, the model generally overestimates the percentage of aerial and underground
plant and underestimates the percentage of buried plant. On average, the company

groups show actual buried plant percentages in the high 85 percent to 95 percent range as
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compared to model results in the 50 percent to 60 percent range. Actual plant
deployment varies widely between companies in each of the groups. These differences
can be explained by the simple fact that the model uses a single set of national inputs by
density zone, which is predicated on the experience of non-Rural Carriers. As
documented in White Paper 2, Rural Carriers serve more remote areas (Difference #1)
and experience significant differences among themselves in terms of the size of their
study areas and in customer density (Difference #2). In addition there 1s a wide range of
geographic, climatic and soil challenges faced by Rural Carriers (Difference #3) which

would further cause predicted and actual values to differ greatly among Rural Carriers.

Task Force Structure Criterion #3.  There is consistency between the model
structure and its use of inputs and the basis upon which the model inputs
were developed.

a. Assignment of specific network components to the model’s density zones
for cost development is consistent with the method used in developing the
cost and other assumptions that vary based on these density zones.

The Synthesis Model relies heavily on the density classification of particular areas
to determine many of the cost factors used in the model. For example, the type of plant
constructed (aerial, underground or buried) as well as the cost of its placement is
determined by a single nationwide look-up table based on density. Structure sharing
percentages are also based on density zones.

In the HAT and BCPM models that preceded the Synthesis Model, density was
calculated on a Census Block Group basis and inputs for the model were based on these
calculations. While inputs adopted for use in the Synthesis Model frequently were based

on inputs from the two prior models, in the Synthesis model density is calculated on a

different basis. It is determined by using the area inside a *“cluster.”
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Two types of analysis were conducted to test the impact of these different density
calculations. First, slides S47 to S51 show comparisons of the density zone distribution
for five sample companies and illustrate that the density zone assignments used in the
HAI model and those used in the Synthesis model vary widely. Additionally, in the case
of a single line cluster, the Synthesis Model assigns such areas to Density Group 4 (200
to 650 lines per square mile). A single line cluster will occur when a customer is so
remote from other areas that a DLC remote cannot be located so as to serve more than
one location and maintain the 18,000 foot maximum copper loop limitation. It is thus
curious why the mildly suburban Density Group 4 cost characteristics are used for such

lines.

The second analysis conducted compared actual wire center areas provided by

Chart 3 - Modeled Wire Center Area vs. Actual

40%

35% A

30% A

25% A

20% A

15%

Percent of Wire Centers

10% -

5% -

0% | . . , _mm |
<(90%) (90%}) to (75%) to (50%) to (25%)tc Oto 25%to 50%to 75%to >90%
(75%)  (50%) (25%) 0 25%  50%  75%  90%

Difference

33




nine of the sample companies in 81 wire centers with the wire center area used in the
Synthesis Model in determining density calculations. On an overall basis, the model
calculated 6,736 square miles as compared to the actual area reported by the companies
of 57,830 square miles. On an overall basis the model density equated to 6.1
customers/square miles while the actual data showed a density of 0.8 customers/square
mile. Chart 3 clearly shows the serious understatement of wire center area in the density
calculations in the Synthesis Model. In 95 percent of wire centers the area is understated,
and in over one third of these, the understatement exccecis 90 percent. Again, the remote
character of most Rural Carrier areas could be a contributing factor to this
underestimation.
ITL. Model Inputs
Task Force Input Criterion #1 - There is sufficient variability in model inputs to
reflect cost differences reflected by forward-looking efficient rural companies
with varying circumstances such as, geographic differences, cost of labor,
purchasing power, geographic isolation, company size, etc.

a. Cost of cable reflects cost of cable purchased in both contract and work
order quantities by companies with varying purchase discount
capabilities and varying transportation cost requirements.

In determining final input values for non-Rural Carriers for cable and wire
facilities, the FCC included a volume discount factor in determining the cost of cable.
This discount was intended to recognize volume discounts that large companies were
perceived to be able to negotiate in comparison with the RUS companies upon whose
data the costs were developed. S55 — S57 documents the cost of cable used for non-Rural
Carriers in comparison to costs calculated using the FCC regression analysis, but

eliminating the volume discount factor. Use of the model for Rural Carriers should be

based on different input values for cable and wire than were used for non-Rural Carriers.
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The Task Force attempted to gather data from the sample companies to compare specific
costs for certain cable items. However, these attempts did not generate sufficient

responses to make any meaningful comparisons.

b. Cost of other purchased items reflect variations in cost encountered
because of transportation costs, geographic location, and varying
purchase discount capabilities.

The Task Force also made a limited attempt to gather data from sample

companies regarding other items, but was unsuccessful in generating any meaningful

sample results.

c. Assumptions regarding the type of outside plant (e.g. aerial, buried, or
underground) reflect the type of construction that is reasonably expected
to be built in the location being modeled. Factors affecting the type of
outside plant such as weather and geography will be reasonably reflected
in plant construction type assumptions. Statutory and regulatory
requirements affecting the type of outside plant will also be reflected
unless specific policy determinations preclude giving these requirements
consideration.

As discussed in 2.e., above, the Synthesis Model overstates aerial and
underground plant, and understates buried plant. The model results generally do not
reflect the diversity in operating areas shown in actual plant deployment decisions.
Given the diversity of Rural Carriers serving areas, it is unlikely that a single set of inputs
(See §62) would produce results consistent with actual experience (S62). Also, many

Rural] Carriers are RUS borrowers. RUS rules generally require the use of buried plant,

which could account for some of the observed discrepancy.

d. Structure sharing inputs will be reasonably consistent with construction
methods that would be used for new construction of communications
facilities in the specific area. When structure sharing is assumed, cost
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inputs for structures will reflect the cost of building structures that are
- consistent with sharing assumptions.

The Synthesis Model’s “structure sharing” assumptions stem from the perception
that in some cases, the cost of constructing cable structures (pole lines, trenches for
buried cable, conduit) should be assignable to more than one facility provider. Itis
assumed that outside plant structures may be shared among and between LECs, cable
operators, electric utilities, and others that include competitive access providers and
interexchange carriers. The “sharing” may involve the sharing of poles for aerial cable,
the sharing of conduit for underground cable, and the sharing of trench for buried cable.

In analyzing the structure sharing assumptions for the non-Rural Carriers (S66) a
calculation was first made of the average “lot” size that would occur at the upper end of
each density zone (S65) T udgmental comparisons were then made comparing the sharing
assumptions for the density zones to the type of area that would be served, based on the
range of lot sizes in the density zone. No exhaustive analysis was done, but the questions
posed in S67-S69 shows the type of questions that should be answered in evaluating these
inputs. The general observations were that the structure sharing assumptions used in the
Synthesis Model should be closely reviewed if the Synthesis Model is used for Rural
Carriers.

e. Expense inputs for such items as customer and corporate operations
expenses will recognize the impact that company size has on these
expenditures.

The Synthesis Model uses a fixed amount per line basedr on Regional Bell

Operating Company (RBOC) data and regression analysis developed by the FCC staff.
The differences between Rural Carriers.and non-Rural Carriers and within the Rural

Carrier subset identified in White Paper 2 suggest that appropriate and efficient expenses
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for Rural Carriers are likely to vary significantly on a per line basis. Analysis of the
output results for these expense items demonstrates a concern regarding the appropriate
input levels for these items.

Analysis of traffic inputs of the Synthesis Model

While the Criteria developed by the Task Force did not include reference to the
traffic inputs, some analysis was performed related to those inputs in the Synthesis
Model. While a few of these factors, such as the percent of total traffic that is interoffice,
‘are included in the user input section of the model, many of the factors affecting traffic
volumes are included in an Automated Reporting Mechanized Information System
(ARMIS) data file that is a separate model input file. While for large non-Rural Carrier
study areas these files are created at a study area level, for Rural Carriers a single
composite file using average RBOC traffic data on a per line basis is the source of data.
These factors and inputs result in model assumptions that 68.21 percent of traffic
originated in all Rural Carriers is local traffic and that 48.69 percent of the local traffic is
interoffice (extended area service) traffic.

Analysis of traffic data from eighteen of the sample company study areas was
conducted. While total traffic and local traffic volumes for the 18 companies combined
produced results within five percent of the model estimated amounts (§74), individual
company results showed substantial variations (both high and low) from the model results
(S75). Local interoffice traffic generated by the model was 85 percent higher than actual
traffic for the companies in total (§74), but individual company results were again widely

variable. In reviewing the impact these assumptions have on universal service costs, it
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should be recognized that they are significant drivers in the calculation of end office and

transport costs that are included in the universal service cost total.

III. Model Outputs
Comparisons of model outputs to actual company data must be made with some
care and specificity since network design features may differ from those in
actual service and company functions modeled for universal service do not
encompass the full range of functions actually performed in an operating
company. Cost differences resulting from the historic age of actual plant also
must be recognized in making such comparisons and in making judgments on
the “reasonable comparability” of such information.
Task Force Output Criterion #1 - Investment results produced by the model
should be reasonably comparable to actual investment amounts in companies
where the network elements in service are similar in technology and age to the
network elements being modeled.

a. Outside plant investment results should be reasonably comparable to
actual investment amounts in those companies or wire centers where the
outside plant architecture has unloaded loops and digital loop carrier
architecture with recent construction periods.

For most companies the model network design is substantially different from the
existing network, with a generally more robust (and substantially more expensive)
network design. Cable and Wire Facility (C&WF) is a long-lived -asset. In general,
historical embedded cost would be expected to be less than forward-looking cost because
of cost increases in cable and labor over historical rates. The impact of these two factors
as shown tn Chart 4 indicates that in nearly 90 percent of the cases from the sample
company and company groups, the model produces C&WF investment greater than is
actually in place. For the large groups these vanations range from 70 percent higher in

the Oregon and the TDS companies, to around 145 percent higher in the Illinois and

Missouri company groups. (S80-S81)
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Chart 4 - Modeled C&WF Investment vs.
Actual
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A more relevant comparison to test the validity of the model output would be a
comparison between model C&WF results for individual companies that had recently
rebuilt their networks using a comparable network architecture to the modeled network.
In attempting to make this type of comparison the Task Force was able to gather only a
limited amount of data. S83 compares the number of clusters actually deployed in 11
wire centers in four different study areas with the modeled number of clusters. 584
documents a study of two sample companies where full DLC deployment would allow a
test of the Synthesis Model’s cost development in comparison to actual deployment cost
of a similar network. In these two examples, costs varied widely between the model and

actual cost levels. However, the sample was too small to reach any general conclusions.
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b. Central office switching investment results should be reasonably
comparable to actual investment amounts in those companies that have
digital switches with SS7 capabilities.

Chart 5 - Modeled COE Switch Investment vs.

Actual
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While thé modeled network for C&WF may be significantly different than the
deployed network, that_is not true in the case of Central Office Equipment (COE)
switching equipment. For Rural Carriers the switching equipment that is deployed is the
same equipment the model is based on: digital switches with the latest features required
such as interchangeable NXX capability, 4-digit Carrier Identification Code (CIC)
capallaility, and intral ATA, presubscription capability. Communications Assistance for

Law Enforcement Act’”” (CALEA) features are rapidly being deployed.

2 Pub. L. No. 103-414, 108 Stat. 4279 (1994) (codified as amended in 18 U.S.C. §2522, and 47 U.S.C. §§
229, 1001-1010). .
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Analyses of the model results with the actual investments for the large groups of
companies were performed. Chart 5 clearly shows that for most sampled companies,
COE switching investments in the Synthesis Model are significantly less than actual
investments (S88). Summarized results for the groups of companies show the model
results for the Missouri companies at 6.5 percent greater than actual, but the model resuits
for the other groups vary between 25 percent and 44 percent less than actual (S87).

While overall company model results tend to be low, there are also many examples of

high results as well.

¢. General support investment results (vehicles, general purpose computers,
Iand, buildings, work equipment, furniture, etc.) should be reasonably
comparable to actual investment amounts, giving consideration to cost
differences due to age and operational differences.

In analyzing the output results of the model for general support assets,
comparisons were made between results of the model to actual plant in service for several
specific components in this group of assets.

Land: Investments in land are long-term investments made over a considerable
period of time. Since land costs are generally considered to have risen substantially over
the last twenty to thirty years, it would generally be expected that historical costs of land
would be less, probably substantially less, than the forward-looking cost of land.
Comparisons of model results to actual for the various groups of companies differ

somewhat (§92). As expected, for the group of large companies the modeled land

investment is 22.9 percent greater than actual investment. However, for the remaining

41




groups of companies, the modeled land investment is less than the actual investment,
ranging from 0.3 percent less for the Missouri group to 75.6 percent less for the Oregon
group. Five of the seven groups have modeled land investment more than 24 percent
below actual investment. Comparisons of individual company results (593) demonstrate
the wide individual company variations with the bulk of the companies (nearly 80
percent) having both high and low variations of greater than 25 percent frorh actual
results.

Buildings: Buildings are another asset with long lives and rising costs over time.
Based on this general knowledge, one could expect that forward-looking building costs
would be generally greater than historical embedded costs. Analysis of the group results
(596) again are widely varied with modeled building costs ranging from 113 percent
higher than actual in the Missouri group, to 13.5 percent less in the Illinois group. While
the overall results are more in keeping with expectations, analysis of the individual
company results (§97) again shows the bulk of the companies (approximately 70 percent)
with modeled results greater than 25 percent different from actual results.

Vehicles: Vehicles are an asset with a relatively short life, although vehicles
costs have generally been increasing over time. Expectations for comparisons between
actual and forward-looking costs would be for the forward-looking costs to be modestly
greater than actual. Analysis of the groups (S100) shows modeled vehicles costs
substantially lower than actual with results varying from 16.9 percent lower in the large
company group, to 59.8 percent lower in the Oregon group. Individual company results

(S101) show the large majority of companies with modeled investments more than 25
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percent below actual. However, nearly 20 percent have modeled investments more than
25 percent above actual results.

Tools and Work Equipment: This category of equipment is generally of a
medium-lengﬂl life and includes investments in such equipment as trenchers, boring
equipment, trailers, backhoes, and other equipment. Costs of the equipment have been
rising, leaving an overall expectation that the forward-looking cost would be greater than
actual investments. Analysis of this category (S104-S105) shows all groups having
modeled investments below actual investments. Results range from modeled results less
than 10 percent below actual in the large company and sample company groups, to
approximately 25 percent below actual for the Missouri and TDS company groups, to
over 50 percent below actual for the Illinois, Oregon, and Utah/Idaho groups.

Furniture and Office Equipment: This investment category contains some
investments (desks, credenzas, etc.) with medium to long lives, and others (copy
machines, fax machines, etc.) with relatively short lives. Expectations would be for
forward-looking results to be modestly greater than actual values. Analysis of the groups
of companies (S107-S108) show that in all cases forward-looking results are greater than
actual, in many cases substantially greater. Two groups, Illinois and Oregon, have
modeled results only 27 percent higher than actual, perhaps in the general range of
expectations. However, the remaining groups have modeled investments in this category
between 114 percent (large companies) and 193 percent (Utah/Idaho companies) higher
than actual.

Chart 6 sums the General Support investment categories and demonstrates the

wide variability of predicted vs. actual results within the Rural Carrier universe. If the
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Synthesis Model was a good predictor of actual investment, you would expect to see a
statistically “normal” distribution of results about the mean. That is, the largest number of
observations would be in the middle, and outliers would trail off at the extremes. What
this data, and other data within this analysis shows is that the largest number of

observations occurs at the extremes - precisely the opposite result that one would expect

Chart 6 - Modeled General Support Investment
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if the:model were an accurate picture of reality. This further underscores the wide
diversity within the Rural Carrier universe, and the difficulty that will be encountered in
constructing a model to accurately estimate costs for individual companies within this

universe.

Task Force Output Criterion #2 - Expense results produced by the model should
be reasonably comparable to actual expense amounts for similar functions being
conducted by the company, or by a similarly situated company or companies, to
those that are being modeled.



a. Modeled plant specific expense results should have reasonably similar
relationships to modeled plant investment results as do existing plant
specific expense and investment amounts.

S114 — 5118 summarize the analysis of plant specific expense relationships to
investments performed using the groups of companies. Modeled COE switching ratios
differ among company groups with some higher and others lower than modeled results.
COE transmission ratios vary somewhat both between groups and between the modeled

and actual relationships, but are reasonably close to model estimates. C&WF ratios of

expense to investment do not vary significantly with groups, but actual ratios tend to be

higher than model predictions.

b. Modeled customer operations expense results should be reasonably

comparable to actual customer operations expense amounts for the
functions being modeled.

Comparisons of customer operations expenses between modeled results and
actual results must be made carefully, since the modeled results do not intend to capture
customer operations expenses for a number of non-universal service related customer
operations expenses that are a part of normal telephone company operations. These non-
modeled functions include activities such as toll billing functions, carrier access billing
functions, and marketing. In analyzing the comparability of customer operations
expenses between actual and the modeled results, comparisons were developed, without
adjustment, for the large groups of companies (S120). Model results, as anticipated, are
substantially below total actual customer operations expenses.

To further test the appropriate level of customer operations expense, an analysis

of customer operations expense assigned to the local and loop functionalities by
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separations studies for 19 sample compantes was conducted. The results (though
somewhat understated due to some missing data) show that on average for these
companies the “local” customer operations expenses are approximately $3.80 per line
(compared to the model input of $3.71 per line) or 46 percent of total customer operations
expense. Individual company Synthesis Model results varied widely, however, ranging
between 26 percent to 78 percent of total customer operations expense and between $1.66
and $15.55 per line per month.

Since the FCC, in the Synthesis Model inputs, treated network operations expense
similar to customer operations expense, analysis of modeled network operations expense
to total company network operations expense was performed for the groups of
companies. Rural Cam"ers generally have relatively smail amounts of interoffice and toll
facilities, so the large majority of network operations expense for these companies resuit
from the provision of supported services. As shown on S125, modeled network
operations expense ranged from 60 percent to 73 percent below actual expenses in this
category.

b. Modeled corporate operations expense results should be reasonably
comparable to actual corporate operations expense amounts for the
functions being modeled.

Comparisons of actual corporate opera.tions expense to modeled expense must
also recognize the overall company functions that are not included within universal
service modeling. In order to provide one view of such an analysis, data from 19 sample
companies’ separations studies were used to develop ratios of corporate operations
expense related to universal service functions to total operations expense. This analysis

indicated that between 60 percent and 70 percent of corporate operations expense should
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be related to modeled functions. Comparisons of actual total corporate operations
expense to modeled expense (S129) showed model results between 70 percent below and
90 percent below actual costs. These results indicate that modeled expenses in this

category are well below appropriate levels.

IV. Model Results

Task Force Model Results Criterion - Comparison of model results between
companies are reasonably consistent with general expectations of relationships of
costs for various cost components to such factors as density, size of the geographic
area served, size of wire centers, and number of lines served.

Analysis related to this criterion was presented in four different sets of data.
Analysis was presented regarding the weighted average of costs for the sample
companies by cost category - i.e. loop, port, end office usage, signaling, and transport -
and comparisons were made to the high and low value for each category cost (5134). Of
some interest in this analysis is the amount of the total cost in the transport area,
particularly the highest value for this category of $55.95 per loop per month.

S135 — S137 shows an analysis ranking the 23 sample companies from high cost
to low cost and showing density, average wire center size, and company size. There is
some correlation between low density and high cost, but other factors introduce
variations beyond just density considerati'ons. For example the company with the fourth
highest overall cost has the highest density of any of the sample companies.

S$138 — S140 ranks the companies in order of loop cost from high to low, but
displays the ranking based on overall cost. While again there is a correlation between
loop cost and density, there are clearly other factors impacting the loop cost. Loop cost

ranking is similar to, but not identical to the overall cost ranking.
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S141 — 5143 analyzes the results by ranking the companies from high to low cost
for the sum of the port and end office switching costs. The rank displayed is the overall
cost ranking. Comparisons are made to average wire center size and total company line
size. The sum of the signaling and transport costs are displayed. Review of this data
shows a degree of correlation between switching costs and the average wire center size.
The wide variation in transport and signaling costs ($1.42 to $62.09) is also evident along

with the substantial signaling and transport costs developed for many of the companies.

IV. Summary

In reaching its conclusions regarding the proposed use of the Synthesis Model as
the basis for developing federal universal service support for Rural Carriers, the Task
Force did not review or debate individual elements of the analysis presented above and
their overall relevance individually in reaching any conclusion. Undoubtedly, different
Task Force members found different parts of the analysis more or less compelling in
reaching their overall judgment regarding the adequacy of the Synthesis Modet for the
proposed task. However, the totality of the analysis was sufficient to lead the Task Force
as a whole to conclude that the Synthesis Model was not the appropriate tool to

recommend for use for developing federal universal service support for Rural Carriers.
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Appendix A

Major Differences Identified in White Paper 2

1. Rural Carriers’ operations tend to be focused on more geographically remote
areas of the nation with widely dispersed populations.

a. Rural Carriers serve 8 percent of the nation’s access lines, 38 percent of the land
area, and 93 percent of the study areas.

b. Average population density for Rural Carriers is 13 persons per square mile
versus 105 for non-Rural Carriers.

¢. On a sample basis, Rural Carriers serve 70 percent of the serving areas with less
than 5 lines per square mile, but only ten percent of the serving areas with over
100 lines per square mile.

2. There is significant variation in study area size and customer base among
Rural Carriers.

a. The vast majority of access lines served by Rural Carriers are clustered in the
largest study areas in terms of line size.

b. Rural Carriers serving the three smallest study area groupings (2,500 lines or less)
encompass 48 percent of all study areas, but only five percent of all access lines
served by Rural Carriers. On the other hand, Rural Carriers serving the three
largest study area groupings (20,000 lines or more) contain only 10.5 percent of
all study areas, but 67 percent of all access lines.

¢. The average population density of areas served by Rural Carriers varies radically,
ranging from 0.58 and 1.25 persons per square mile in Alaska and Wyoming,
respectively, to over 100 persons per square mile for Rural Carriers in other
states.

3. Isolation of areas served by Rural Carriers results in numerous operational
challenges.

a. Rural Carriers have relatively high loop costs because they lack economies of
scale and density.

b. Rural Carriers experience difficulty and high cost in moving personnel,
equipment and supplies to remote and insular communities.

c. Geographic surface conditions — such as coral, volcanic rock and permafrost —
require expensive specialized outside plant construction practices.

d. More resources, including duplicate facilities and backup equipment are required
to protect network reliability.

4, Compared to non-Rural Carriers, the customer base of Rural Carriers

generally includes fewer high-volume users, depriving Rural Carriers of
economies of scale.
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On average, multi-line business customers represent 13 percent of total business
lines served by Rural Carriers compared to over 21 percent for non-Rural
Carriers.

Non-Rural Carrier study areas have higher business customer density than Rural
Carrier study areas.

On average, special access services purchased by large users represent three
percent of revenues for Rural Carriers vs. 18 percent for non-Rural Carriers.
There is substantial diversity in special access revenues within the Rurat Carrier
universe ranging from zero percent to 36 percent.

Customers of Rural Carriers tend to have a relatively small local calling area
and make proportionately more toll calls.

a.

b.

On average, local minutes average 85 percent of total intrastate minutes for non-
Rural Carriers, but only 69 percent for Rural Carriers.

The proportion of interstate minutes to total minutes is 21 percent for Rural
Carriers vs. 16 percent for non-Rural Carriers.

For Rural Carriers, 70 percent to 80 percent of customers can reach less than
5,000 other customers with a local call. Only 10 percent of Rural Carrier
customers can reach as many as 25,000 other subscribers.

Rural Carriers average fewer lines per switch than non-Rural Carriers,
providing fewer customers to support fixed network costs.

a.

b.

Rural Carriers average 1,254 customers per switch versus over 7,000 for non-
Rural Carriers.

The average number of lines per switch decreases dramatically as the line size of
the study area decreases. Rural study areas with more than 100,000 lines average
nearly 3,000 lines per switch compared to 223 lines per switch for study areas
with less than 500 lines.

. Total per-loop plant investment for Rural Carriers is substantially higher for
Rural Carriers than for non-Rural Carriers.

a.

b.

Average per-loop investment is over $5,000 for Rural Carriers, versus less than
$3,000 for non-Rural Carriers.

Average per-loop investment for Rural Carriers increases as the number of lines
in the study area decreases. Average per-line investment ranges from $3,000 for
Rural Carriers in the largest study areas to over $10,000 for the smallest.

The range of values for total plant investment per loop for Rural Carriers ($1,400
to $40,500) is far greater than the range for non-Rural Carriers ($1,570 to $4,350).

Plant specific and operations expenses for Rural Carriers are substantially
higher than for non-Rural Carriers.
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Average plant specific expenses per loop are $180 for Rural Carriers versus $97
for non-Rural Carriers.

Average Rural Carrier plant specific expenses increase consistently as the number
of lines in the study area decreases, from approximately $110 per loop for carriers
with more than 20,000 lines to $445 per loop for carriers with less than 500 lines.
The range of total plant specific expenses per loop for Rural Carriers ($4 to
$1,585) is substantially greater than for non-Rural Carriers ($38 to $163).

. Depreciation expenses and corporate operations expenses per loop tend to follow

similar trends as for plant specific expenses in that they increase as the number of
lines in the study area decreases.
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Appendix B

Rural Task Force
Criteria for Analysis

The following criteria for evaluating proxy cost models provide a variety of
methods for evaluating the applicability of proxy cost models for determining universal
service support for Rural Carriers. Evaluation of these criteria will involve informed
judgment; particularly in making determinations of whether there is “reasonable
representation” or “reasonable comparability”, standards that may have varying
interpretations depending on the criteria under consideration. While the models should
be evaluated in regard to each of the criteria, judgement will need to be exercised in
determining the “sufficiency” of meeting the individual criteria and the overall balance of
“sufficiently” meeting the criteria in total.

L Mode! Structure

1. The model structure should be evaluated in relationship to the ten criteria established
by the FCC in its Report and Order in CC Docket No. 96-45 (FCC 97-157) released May
8, 1997, paragraph 250. ‘

“1. The technology assumed in the cost study or model must be the least-cost,
most-efficient, and reasonable technology for providing the supported services
that is currently being deployed. A model, however, must include the ILECs’ wire
centers as the center of the loop network and the outside plant should terminate at
ILEC’s current wire centers. The loop design incorporated into a forward-looking
economic cost study or model should not imnpede the provision of advanced
service. Wire center line counts should equal actual ILEC wire center line counts,
and the study’s or model’s average loop length should reflect the incumbent
carrier’s actual average loop length.

“2. Any network function or element, such as loop, switching, transport, or
signaling, necessary to produce supported services must have an associated cost.

“3. Only long-run forward-looking economic cost may be included. The long-
tun period used must be a period long enough that all costs may be treated as
variable and avoidable. The costs must not be the embedded cost of the facilities,
functions, or elements. The study or model, however, must be based upon an
examination of the current cost of purchasing facilities and equipment, such as
switches and digital loop carriers (rather than list prices.)

“4, The rate of return must be either the authorized federal rate of return on

interstate services, currently 11.25 percent, or the state’s prescribed rate of return
for intrastate services....
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“5. Economic lives and future net salvage percentages used in calculating
depreciation expense must be within the FCC-authorized range....

“6. The cost study or model must estimate the cost of providing service for all
business and households within a geographic region. This includes the provision
of multi-line business services, special access, private lines, and multiple
residential lines....

“7. A reasonable allocation of joint and common costs must be assigned to the
cost of supported services. This allocation will ensure that the forward-looking
economic cost does not include an unreasonable share of the joint and common
costs for non-supported services.

“8. The cost study or mode! and all underlying data, formulae, computations, and
software associated with the model must be available to all interested parties for
review and comment. All underlying data should be verifiable, engineering
assumptions reasonable, and outputs plausible.

“9. The cost study or model must include the capability to examine and modify
the critical assumptions and engineering principles. These assumptions and
principles include, but are not limited to, the cost of capital, depreciation rates, fill
factors, input costs, overhead adjustments, retail costs, structure sharing
percentages, fiber-copper cross-over points, and terrain factors.

“10. The cost study or model must deaverage support calculations to the wire
center serving areas level at least, and, if feasible, to even smaller areas such as a
Census Block Group, Census Block, or grid cell....”

2. The network “built” by the model reasonably represents a network that would be built
in the real world by a telecommunications company to provide the same service levels
and technology as assumed in the model.

a. At a wire center level the physical location of the network that is built is
reasonably within the confines of the actual wire center boundaries.

b. At a wire center level the route mileage of plant built by the model is
reasonably sufficient to serve the customer locations.

¢. Cluster locations for digital loop carriers are appropriately located so that the

18,000 foot maximum copper loop length is not exceeded using rights-of-way that
are actually available.

d. Atthe wire center level, calculated access line counts for residence and
business customers are consistent with actual wire center access line counts,
assuming that such wire center access line counts can be obtained.
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e. The type of outside plant built by the model (e.g. aerial, buried, or
underground) is reasonably consistent with the type of plant actually being used in
new comnstruction in the study area.

3. There 1s consistency between the model structure and its use of inputs and the basis
upon which the modet inputs were developed.

a. Assignment of specific network components to the model’s density zones for
cost development is consistent with the method used in developing the cost and
other assumptions that vary based on those density zones.

II. Model Inputs

1. There is sufficient variability in model inputs to reflect cost differences reflected by
forward-looking efficient rural companies with varying circumstances such as,
geographic differences, cost of labor, purchasing power, geographic isolation, company
size, etc.

a. Cost of cable reflects cost of cable purchased in both contract and work order
quantities by companies with varying purchase discount capabilities and varying
transportation cost requiremernts.

b. Cost of other purchased items reflect variations in cost encountered because of
transportation costs, geographic location, and varying purchase discount
capabilities.

¢. Assumptions regarding the type of outside plant (e.g. aerial, buried, or
underground) reflect the type of construction that is reasonably expected to be
built in the location being modeled. Factors affecting the type of outside plant
such as weather and geography will be reasonably reflected in plant construction
type assumptions. Statutory and regulatory requirements affecting the type of
outside plant will also be reflected unless specific policy determinations preclude
giving these requirements consideration.

d. Structure sharing inputs will be reasonably consistent with construction
methods that would be used for new construction of communications facilities in
the specific area. When structure sharing is assumed, cost inputs for structures
will reflect the cost of building structures that are consistent with sharing
assumptions.

e. Expense inputs for such items as customer and corporate operations expenses
will recognize the impact that company size has on these expenditures.

54



I11. Model Outputs

Comparisons of model outputs to actual company data must be made with some care and
specificity since network design features may differ from those in actual service and
company functions modeled for universal service do not encompass the full range of
functions actually performed in an operating company. Cost differences resulting from
the historic age of actual plant also must be recognized in making such comparisons and
in making judgments on the “reasonable comparability” of such information.
Comparison of model results between companies are reasonably consistent with general
expectations of relationships of costs for various cost components to such factors as

density, size of the geographic area served, size of wire centers, and number of lines
served. '

1. Investment results produced by the model should be reasonably comparabie to actual
investment amounts in companies where the network elements in service are similar in
technology and age to the network elements being modeled.

a. QOutside plant investment results should be reasonably comparable to actual
investment amounts in those companies or wire centers where the outside plant
architecture has unloaded loops and digital loop carrier architecture with recent
construction periods.

b. Central office switching investment results should be reasonably comparable
to actual investment amounts in those companies that have digital switches with
SS§7 capabilities.

c. General support investment results (vehicles, general purpose computers, land,
buildings, work equipment, furniture, etc.) should be reasonably comparable to
actual investment amounts, giving consideration to cost differences due to age and
operational differences.

2. Expense results produced by the model should be reasonably comparable to actual
expense amounts for similar functions being conducted by the company, or by a similarly
situated company or companies, to those that are being modeled.

a. Modeled plant specific expense results should have reasonably similar
relationships to modeled plant investment results as do existing plant specific
expense and investment amounts.

b. Modeled customer operations expense results should be reasonably

comparable to actual customer operations expense amounts for the functions
being modeled.
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¢. Modeled corporate operations expense results should be reasonably
comparable to actual corporate operations expense amounts for the functions
being modeled.

IV. Model Results

1. Comparison of model results between companies are reasonably consistent with
general expectations of relationships of costs for various cost components to such factors
as density, size of the geographic area served, size of wire centers, and number of lines
served.
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Appendix C

This appendix is the presentation delivered by Bob Schoonmaker of GVNW Consulting,
Inc. during the January, 2000 Task Force meeting in Washington, D.C. entitled “Impact
of Non-Rural Rules on Rural ILECS”. Copies of this presentation are available on the
RTF Website (www.wutc.wa.gov/rtf) in files named WP4-Appendix-C.ppt or WP4-
Appendix-C.pdf
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i w Assuma thal inputs to medel and methadolegy

hE Idemify concermns with non-rural methodology i

Purpose of Analysis

acepted for non-rural comganies was applied o
beoth rural and non-rural IL=Cs

1 Anatyze impacis on both rural ang nen-rural iILECs

applied to rural companies as well

= Nen-rural ILECs
- Data supptied by USTA based on data lor ngn-rurals
received from FCC slaft
= Ayral ILECs
- Data supplied by AT&T based en ATAT nene of SYN
madel fer rural study areas

I a Data from both scurces was transmitted as SYN

cutput file for sach company/study area
aTotal data - 3 CO's, over 4 gigabyles

9s
ik

) "¢ wNeither rural or non-rural data included LNP costs

kﬂ = Ngn-rural data contained Gallatin River, IL study

& AP T, L -Dr 3 R R a
Known Data “anomalies”
as cata inputs - FCC did adopt LNP cost

area which is a rural company

a Rural data not inclugaag for:
- Alaska study araas {24}
- Guar
~ Virgin fslands
~ Micronesia
- Numerous “mismatchas” batween modal swdy areas and

USAC siudy areas (over 50)

a NECA letter to FCC of December 23, 1999
- NECA calculated non-rural high cost support of 3391
million vs, FCC calculaten $437 milion
- Appsears to ba program ool USING INcarres: “dataui”
valug B! special aeCess nas
1 Veritication of individuai rural study area
information

1 FCC isauea puslic netice Janhuary, 2000 corracting
mocal and ner-rural resulis.

" = lmpact on non-rural anly calculationsa of

. Mo LNP costin Aon-nual data
- Gallatin Rivar, iLin nonsrural data
2 National USF ot per month
- FCC - 323.84
- GVNW - 523.52
3 Annual Support non-furat oy (Imodel onidy)
- FGC - 5282.1 milligrs
- GIVNW - 5262.5 million







2 *Maticnal Loop Cost - Nen-Rural Qoly
2 Nan-Rural $23.52

¢ 3 National Leop Cost - Combined Rural and Non-
Ruraj

- Combined 326.09

- Non-Rural Companies - 323.52

- Aural Companies - $58.36

A (exciuding Hoid Harmless)

4 Non-Rural Companies Only
- Currant Suppern - 5207.4 mikion
- FCT Methog Suppont - 3262, 5 mullior
»Combined Non-Rural and Rurat Cormganies
- All Companies
» Gurrant Suppod - §3.760.7 millon
* FCC Method Suppott - $692.0 million
« Changa 3(1,968.7) mulion

a4 of States receiving support - Non-Rurai Only
- Gumsndly - 20
- Mon-Aumi Cnly - 7
4 of States receiving support - Combined Rural and
MNon-Fural
- Gurentiy - 52
- Noa-Rural Companies - 15
- Rural Companigs - 15

%
B

‘ AnaIySIs of Resuits USF Support

Analysns of Rosuite - USE Support

{exciuding Hold Harmless)

1 Combined Non-Rurat and Rural Companies
- Nan-Rural Companies
= Curcant Suppart - $207 4 miior
* FCC Mathod Suppor - $241.1 millice
= Changs - $33.7 rmiilion
- Rural Companias
A Currant Support - $1,553.1 million
% FCT Methed Suppen - 3450 9 mililen
= Change -${1,068.7) mition

{excluding Hoid Harmless)

»Impact on Non-Rural Companies-FCC Methoa
- Supporl wath Non-Rural Cniy - $262.5 miilion
- Support with Combinad companies - 3241.1 million
- Changa - ${21.4) million

‘An'al'yms of-Hesuits ' USF Support‘ |

Suppon Level Total Suppon #0f States

135% 5892.0 million 16
125% $%,070.2 rmillion 17
120% $1,382.2 miitian 21
115% 51,847.5 million 24
AUR

3






$3,382.3 million
$2,787.4 miilion
$2,140.9 million

351,728.3 million

i »Singte biggest impact is likely the decision 1o base

2 Application of FCC methods and model inputs to
rural companies has major negative impacts

support on statewide average cost rather than
stucty area average cost

21 Parsonal epinicn - Use of FCC metheds and moded
inputs fcr rural companies does not provide
sufficient, predictable support tor these companies
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Appendix D

This appendix contains two schedules that provide state specific data of the impacts of
applying the non-Rural Carrier federal universal service method to both Rural Carriers
and non-Rural Carriers. The schedules were part of the January 13, 2000 presentation by
Bob Schoonmaker of GVNW Consulting, Inc. to the Task Force that is included in
Appendix C. Copies of the schedules are available on the RTF Website

(www. wutc.wa.gov/rtf) in a file named WP4-Appendix-D.xls.
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Comparison of Lines and Monthly Cost

Preliminary Analysis of Application of Non-Rural USF Rules & Methods
To Both Non-Rural and Rural Companies

STATE
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Washington DC
Delaware
Florida
Geargia
Hawaii
Idaho
Winois
Indiana
fowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Qklahema
Oregon
Pennsylvania
Puerto Rico
Rhone Istand
South Caraolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

TOTALS

ABBREV
AL
AK
AZ
AR
CA
co
CT
DC
DE
FL
GA
Hi
1D
IL
IN
1A
KS
KY
LA
ME
MD
MA
M1
MN
MS
MO
MT
NE
NV
NH
NJ
NM

" NY

NC
ND
OH
oK
OR
PA
PR
RI
sC
sD
TN
TX
ut
vT
VA
WA
wv
wih
wyY

Rural
194,658
153,499
385,776
198,208
108,475
20,168

139,521
693,285

204,404
424,000
367,546
508,018
243,075
253,521
163,381
112,239
5,971
3,760
243,014
554,999
78,251
439,048
142,826
141,805
80,681
45509
190,396
122,101
650,065
465,502
142512
454 B46
209,554
235,622
1,187,743

523,364
132,209
363,824
582,651

45,411

52,206
131,146
385,747
104,364
570,398

26,657

12,507,766

Switched Lines

Non-Rural Total
2,158,703 2,354,361
155,426 155,426
2,719,294 2,872,793
960,914 1,358,690
22,285,809 22,484 117
2,651,630 2,760,105
2,284 859 2,305,027
880,551 980,551
559,794 559,794
9,477,138 9,616,659
4,033,311 4,732,606
716,211 716,211
528,261 732,565
7,858,474 8,283,474
3,109,293 3,476,839
1,113,218 1,821,236
1,351,910 1,594,985
1,800,011 2,053,532
2,286,640 2,450,021
668,153 780,392
3,688,106 3,694,077
4. 411,630 4,415,380
5,945 887 6,188,901
2,402,305 2,957,304
1,247,558 1,325,809
2,858,071 3,297,119
362,570 505,396
808,955 950,560
1,178,639 1,259,320
769,880 815,388
6,348,573 6,538,869
787,901 910,002
11,334,782 11,984 847
4,157,795 4,623,297
253,381 395,893
6,204,775 6,669,621
1,733,722 1,943,276
1,852,864 2,088 586
6,837,008 8,024,751
1,087,749 1,087,748
648,885 648,885
1,612,233 2,135,597
275,570 407,779
2,865,589 3,228,413
11,477,745 12,060,396
1,084,308 1,139,719
315,612 367,818
4,472,486 4,603,632
3,280,515 3,666,262
813,809 ‘918,263
2,804,627 3,175,025
241,197 267,854
161,676,617 174,184,383

% Rural

Appendix D
Page 1 of 2
Monthly Per Line Cost
Rural Non-Rurat Total
83% $ 6042 § 3526 $ 3734
00% & - $ 2240 $ 2240
53% $ 7135 § 2062 % 2333
20.2% § 6804 § 2783 § 3942
08% § 5861 § 1976 § 2010
39% $10227 § 2256 $§ 25.69
09% § 3270 § 2390 § 23.98
00% § - $ 1620 $ 1620
00% & - $ 241 § 211
1.5% $ 5819 §$ 2307 § 2358
148% § 5147 § 2583 $ 2862
00% $§ - $ 2141 % 214
279% $ 6347 § 2646 § 36.78
51% § 4361 § 2173 § 2285
106% $ 5140 § 27.26 § 29.81
31.3% $ 6667 $ 2339 $ 3695
15.2% $ 8783 § 2408 § 3380
123% $ 6577 §$ 3292 § 3698
67% $ 6173 $§ 2877 $ 3097
144% § 7617 $ 3298 § 39.18
02% $ 38.07 % 2092 $ 2095
01% $ 4039 § 1923 $ 19.24
39% % 6471 $ 2583 § 27.38
188% $ 6029 § 2458 § 3128
59% $ 8485 § 4181 § 4436
133% % 6355 § 27.71 § 3248
28.3% $13059 § 3155 § £9.54
149% $ 9958 § 2825 § 38.88
64% § 6568 $ 2052 $ 23.42
56% $ 5036 $ 26489 § 2782
29% $ 2730 $ 1930 $§ 1954
13.4% $10048 § 2542 § 3549
5.4% $ 44.87 § 1881 $ 2023
10.1% $ 4351 § 2977 § 3115
360% $113.39 § 2591 § 5740
70% $§ 3669 § 2034 § 27.07
108% $ 8948 § 2607 $ 3291
113% § 7014 $ 2310 § 2840
148% $ 4035 § 2202 § 2473
00% & - $ 2757 $ 2757
00% $ - $ 2089 $ 2089
245% $ 4279 $ 2915 § 3248
32.4% $11487 §$ 2688 § 5541
113% § 5376 § 2957 § 3229
48% § 6920 § 2320 $ 2542
40% $11835 $ 2044 $ 2434
142% ¢ 6267 § 3612 § 3989
28% $ 5289 § 2483 § 2569
105% § 5277 $ 21.38 $ 24689
11.4% § 7912 & 3660 § 41.43
18.0% $ 5541 § 2624 § 3148
10.0% $12675 $ 3325 § 4255
7.2% § 5936 % 2352 $ 2009



STATE

Maska
Aclzorm

Catforria
Colorado
Comeclicout
Washington DC

Georgla
Hewak

Minois
Indsna

Karsas

Loudslana
Maine
Marytand
Hassachusefts
Michigan
Mimnesots
Mississippi
Missour
Micronesia
Mortarm
Nsbrasia
Nevads

New Hampshire
Now Jorsey
New Maxico
New York
North Carolna
North Dakota

Puecio Rice

&
A
g

Ba8exRz>

Bunaf
25924616
71752572
32,936,700
66,980 904
42,712,836
42,881 608
285,756
19,902,132
72432272
2,182,152
675216
27,603,744
24,887 472
18,093,792
27,100,956
63,375,188
17,607,938
68,144,736
18,390,820
552276
582,120
40,507 596
44,678 804
22762118
48,167,628
3.219.408
44643012
21418012
14,553 464
8,047,764
970,056
31,329,984
40,314,168
24,830,372
25,335,516
15341923
61,920,163
38,727,096
22,369,538
38,301,960
20,879,352
29,966,208
114,722528
10,730,436
10,946,592
24,261,252
10,415,484
43,335 360
22,360,164
62915416
21,440,244

Appendix O - Page Z of 2
Comparison of USF Support (without Hold Harmisss)
Pretminary Analysis of Applcation of Non-Ruret USF Rules & Methods
To Both Non-Rural and Rural Companies

(Analysts has known ancmades)
Comblned Rurat gnd Nor-Ruref Corpantes
Hosr-Rural Onty Changs from Current Changs from
HNovrBural Totnl Suvon Chence Byl Non-Rural Iotal Bural DNon-Rurat Il Nory Rurat Only
NIIATZ §  IT260088 3 69270661 § 5791929 § 13769911 5 3ILA00928 § 45569838 § (12168705) § 2045845 § 8289751 $  (37460,738)

- 71,752,572 - - - - - {T1,752.572) - (71.752,572) -

- 32,936,700 . - - - - (32,936,700} - (32.936.700) .
3,196,404 70,177,308 - (3.196,404) 42,744,508 9,198,450 61,942,958 (24,236,3986) 6,002,046 (18,234,350) 9,198,450
6,372,420 43,085,256 . (6,372,420) - - - (42,712,836) (6,372,420) (49,085.256) -
2,391,912 45,272,600 - (2391,912) . . - (42,881,688) (2391,912) (45,273 600) .

i 285,756 - - . . . (885,756) - (BB5,756) -

- 19,902,132 - - - - - (19,902,132) - (19,902.132) .

- 72,532,272 - - - - - (72.532,272) - (72,532,272) -

- 2,182,152 - - - - - {2.182,152) - (2,182,152) .

- 675,216 - - - - - (675,216) - {675,216} -
1,133,016 28,743 660 - {1,139.916) 8,546,359 1,800,761 10,447,119 {18.957,385) 660,845 (18,296.541) 1,800,761

- 24,887,472 - . - . - (24,887,472) - {24,867.472) -

. 18,003,792 - - - - . (18,093,792 - {18,093,792) -

- 27,100,956 - - 23,838,649 1779510 25,618,359 {3,262,107) 1,779,510 {1,482,597) 1779510

- 63,376.188 - - - - - (63,376,188) - (63,376,188) -
1,878,936 19,486,872 19,295,971 17417035 15,048,883 17,840,718 32,889,601 (2,559,053 15,961,782 13,402,729 (1,455,254)

- 68,144,726 - - - . - (68,144,735) - (68,144,736) B

- 15,998,820 7,498,213 7498213 15,748,195 12,490,757 28,238,952 (3.250,625) 12,480,757 9,240,132 4992544

- 652,276 - . - - - (552,276) . {552,276) .

- 582,120 - - - - - (582,120) - (582,120} -
1,423,020 41,930,616 - (1,423,020) - - - {40,507 596) (1.423,020) {41,930,616) -

- 44,679,804 - . - - B - {44,679,804) - (44.679,804) -
6,882,264 29,644,350 114,492,193 107,609,629 25473513 84,976,625 110450138 2,711,397 78,094,361 80,805,758 (29,515,568)
9,070,692 57,238,320 - (9.070,692) - - - (48,167,628} {6.070,692) (57.238,320) R

. 3,219,408 - - - - . {3.219,408} - {3,219,408) .
1,177,128 45,820,140 - (1.177,928) 97,017,975 15,085,639 112103614 52,374,963 13,908,511 66,283,474 15,085,639

. 21,318.012 - - 22,794,998 8914489 31,709,486 876,986 8914489 9,791,474 2914,489

- 11,553,864 - - - . - {11,553,854) - {11,553,864) -

- 8,047,764 - - - - - (8,047.764) - (8,047.764) -

- §70,056 - - - - . {970,056) - (870,056) -
3,800,136 35,130,120 - (3.800,136) 1,814,119 346,392 2,260,512 {29,415,865) (3.453,744) {32,869,608) 345,392

- 40,314,168 . - - - - (40,314,168} - (40,314,168} -
5618724 30,545,096 - {5,618,724) - - - (24,930,372) (5.618,724) {30,543,006) -

- 25,335,516 - - 74,103,647 5,983,726 80,087,373 48,768,131 5,983,726 54,751,857 5.983,726

- 15,341,928 - - . - - (15,341,928) - (15,341,928) -

428504 62,348,772 - {428,604} - - - (61,920,168) (428,604} (62.248,772) -

- 38,127,096 - - - - - (38,727.096) - (38,727,096) B

- 22,369,536 - - . - - (22,369,536) - (22,369,636) .

137,108,028 137,108,028 - (137,1008,028) - - - - {137.108,028)  (137,108,028) -
4,992276 43264236 - (4.992,276) - - . {38,501,960) (4.992,276) (43.294,236) -

- 20,879,352 - - 68,889,730 6,194,007 75,083,827 48016378 - 6,194,097 54,204,475 6,194,097

- 29,966,208 - - - - - (29,966,208) - (29,966, 208) -
1,836,744 116,619,672 - {1,896, 744) . - - (114,722,928) {1.896,744) (116,619,672} -

- 10,730,436 - - - - - {10,730,436) - (10,730,436} -

571,238 11,517,628 12,591,852 12,020,616 5,866,167 9,791,869 15,658,036 (5,080.425) 9,220,633 4,140,208 (2,799,983)

. 24,261,252 - - - . . (24,261.252) - (24,261,252) -

969,156 11,384 640 - (968,156) - - - {10,415,484) (969,156) {11,384 640) -

- 43,335 360 - - - - - {43,335,360) - (43,335,360) -
1,453,276 23,815,440 36,028,822 MS5TI546 22876824 29,150,403 52,027,226 516,660 27,695,127 28,214,786 (6,878.419)

- 52,915,416 - - - - - (52,915,416) - {82,915,416) -
5,649,528 27,089,772 3,295 638 (2353830) 12,214,247 8,691,625 17,905,942 {9,225,927) 42,097 (9,183,830) 2395927

5 1553232308 § 207373872 § 1760706180 §

e rb—t

33,681,118 ${1068713,997) § (21,418,421)

262473419 § 55099539 $450037,993 § 241054990 $ 691,092983 §(1,102,394315) §




Appendix E

This appendix is the 145 slide PowerPoint presentation delivered by Bob Schoonmaker of
GVNW Consulting, Inc. at the May 25, 2000 meeting of the Task Force in Anchorage,
Alaska, titled “Analysis of the SYN Model for Rural Companies”. Copies of this
presentation are available on the RTF Website (www.wutc.wa.gov/rtf) in files named
WP4-Appendix-E.ppt or WP4-Appendix-E.pdf
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\ Overview of Criteria

= Mode! stnjcture
" _ Companson 1o FCC initial model cnaria
~ Realistic network medelad
~ Consistency Detwaan structurg &nd inputs
= Model inputs
- Sutticient vadability 20 reflect indivitual company
circumstances
a Mede! outputs

- Reascnabie comparability 1o actual resuits, wherg
apgropnate

+Mode| results
- Test of reasonablenass

s Prefiminary Information
- Descripticn of anawysis that has been dong
- General review of critena
2 Detailed review of criteria and analysis which has
been done

e = My perscnal abservations on conclusions or

judgments thal result from the anatysis

"

- A wSample Company anaiysis

= Geographic Diversity
ot - New Englana- 1
~ Cther Mortheast - 3
- Southeast - 3
+ Upper Midwest - 4
- Lowar Midwest - 2
- Mountain - 3
- Sculhwast - 4
- Northwest - 2
- Alaska - 1
~ insular ~ 1 (3ot ot {New England company)
~ Total - 23

 Types of Analysis Done

- 23 companies
- Geagraphic Diversity
- Size diversity
Companson to actual for several groups
- 35 Missoun companias '
- 35 Minois companies
- 17 Oragon companies
-~ 17 Utahvigaho companies
- 91 TDS companies
- 13 Companias over 2¢,000 lings*

» Size of Companigs (Access Lines)
- Unger 500 -2
- 500-2.000 -4
- 2.001 ~5000~-7
- 5,001 - 30,000 - 4
- 10,001 - 50,000 ~ 4
~ Over 50.000 -2







v

S RTF Model Criteria

v Agopted by the RTF in Novemnpar, 1959

* Has provided arection tor the type anG scobe of analysis that
has peen completed

= “Evaluation ¢l these srtena will involve nformad judgment.
partisulary in making daferminaLons o1 wheiner there 1s
‘reascnable representaton” o: "reasonable comparamity”,
standards thal may hava vanang injerpretalicns depending on
the chtera uncer consigeration, While the models should be
avalualed in regard 10 each of the chtena. judgment wili neea
tc be axercised in determining the “sufidiency” of meenng the
ingivicual criterin and ihe cverall balance of “sufticignily”
meeling the cntena in 1cial.”

=Virgin Islands, Guam, Micronesia. Palau, American
£ Samog (Insular areas)
~ No data in mode! 1o tun these areas
- Exlensive data gathenng requited mcluding:
» Exchange boundaries
= Tandem locations
+ Soii, walor gapth and other geographic data
» Data aquivaians th census data
+ Aodc data tor geocoging swrogale
- Al the present {ime iners is 1o way to use (he mooal for
insular areas

- wStucture Criteria #1 - Mode! should be evaiuated
= in retationship to FCC criferia estapiished in May 8,
1987 FCC Order in CC Docket 96-45

l:
¥
+

,\‘

B Afaska -

- Ungedwving data for Alaska companies appears 1o be in
maoal catabases

- Model tagles which are used 10 run the moade! contamn
oniy Anchorage Telepnone Co.

- Currently unaole o run the model for other Alasha
companies

- All Alaska companias show Archorage as tandam switeh
lecation

- Transpor calculations nunning modsl as currently
contiguras would likely be exirernely high
Model coasnt reflect curren: satellite achnology
intarollice fransport typically used in Alaska

g

“’, = Comparison of model results in January, 2000 to
=8 USAC data resulted in over 50 unmatched study
areas betwean the hwo lists

- t mocal is 1o be used, tness lists must be reconciled

- Administrative proceduras need 10 be eg:ablished fo
update model on & regular basis as stiidy areas change

s FCC Model Criteria - #1
¥

Tt

=1 Leasi cost, mos! efficient network.
- Lise current wate centa? locations.
- Loop design dopsn’t yNpeds atvanceo Sences.
- Wirg canter line counts malch astust ng counts.
- hverage ioop length from modal ratlecte detusl aversge
Igop length
1 & Observations
] - Lisas cutrenl wira canter lpgalons
- Least cost. most efticient network
-~ Dossn't impede advanced sefvices
Loop length assumgtion rol 1asied

2 ER TN
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45 Ditterance Model 10 Aziugl | # of Wire Centers % 0ol WC
x| +50% qreater 12 s.0%
+25% 10 +50% greater 16 6.6%
+10% 10 +25% greatar 29| 12.0%
% 10 + 10%: greater 20 8.3%
0% 1o -10% less 25 10.3%
~10%30 -253 - tess 5¢ 20.7%
¢ 29.9%
20 8.3%

2421 100.0%

= Jnservation
- No LNP cost in any sample companies
- N other observation of nen-compliance with this citenn

“mof @ Criteria #4 — Rate of return must be FCC

. authorized 11.25%
. e Criteria #5 — Depreciation rates must fat within
current FCC guidelines

n Observations
- Tress critgria ars being met in the rmodel.

17 n ?
J"w

o prhiiAd

T

N
¥

FCC ficdel Cnterla'#ﬂ
= (Wire Center Line Counts)

& Mogel method 1o adjust wire line counts

Substantiel vanaions in wire center ing counts at prasent
time

- Overali imoact is understatament of lines

- May be atle to gather dala on &n annudi basis to update
wAre line counts Dut woutd feQuire exiensive
acministrative ettort

Criteria #3 cails for mode! costs to be fonward
looking costs and to not include embedded costs of
companies

Observations
- Madei cost struciurgs and inputs are generally
considered 1o be tonvard focking

¢

.(-

Cnleria #8 — Model must estirhate costs for ai
services including resicential, business, sgcend
fines, special access, etc.
Cbservations
- Model sarameters are sat 1o aiempt 10 estimate coste for
all these services
No specihic 16315 conductad 10 avaluate this cniefia
payond access hnds campansang by ware cantar
- Sampie companies Intiude ré single-iine business lines
{utisure why this is the case}

(¥ %)







Jomt and Common Costs

& a Criterig 47 - A reasonable alloeaticn of joint and
. COMMEn cosis musi be allccated 10 supporied
SETVICES.

) w Ooservations

- Evaluation of network suppart axdanse ang cusiorner and
corporate Cperations xpense inpuls presented hereatter
may be relevanl 1o this cniena

. OV AT
B

Ablhty to examine
<
b
\¥

» Observalions (cont.)
~ User intartace 1or Shaosing companias s contusing
- Modal integration betwesn FCC loop mode! and HAI
moayies i3 cortusing.
» USOA output for natwork, corporate, and Susiomer
oparatlons expense 1% incormcl
= Structure sharlng assumptions ¢isplayed In HAI output
modulas don't reflect actus) modal uss
» Caost of UNE slaments deveioped by modx are
Incarrect aince all “¢orporate vverhead” axpense is
Ingivded in NiD cosl siemant
= Savpral expense relaled inpuls appear to ba hard
coaed in output resulis. (Corporato ovarhead,
expense/inverimant relationships)

B

" o Must include capability to examine and modiy
critical assumptions and engineering principles

g = Observations

- Model assumotions ate generally via separate inputs

-~ Sge coservauons under 45 - ability lo examine thess
assumpligns s harnpered some by the model structure

%’“ FCC ModeI\Cntena ‘#8 =
i Abmty to examine

-Cnterta %8 — Underlving tormulae, computations.
ei¢. readily availabie for review. Ungeriying aata
veritiabie and output plausipie.

rObservations

- No attampt made 10 review locp logie Wida number of
commems fetalad 1o dilticulty in rewawing this secten of
the model

- Documentation ot model is lmted and not well arganized.
Scme critical informztion for runnimg mogel is in “History™
cocurnent, Not operaung manugl, tor example.

*® VL

&7

" = Ability to examine
( » Qbservations (cont.)

- Qutput plausiGility will bs examined lurther in the cnterig
ravigw process

o
-

= Must ceaverage support calgulation at leasi to the
wire center level and preferably o smalier areas

# Chservalions
- Model does salcuinle suppert at wirg cantar level
- Some costs calculaled at cluster level, but Suppon levels

oy
-t







£ wStructure Criteria 42a ~ At the wire center ievel the
! maael puilds the network within actual exchange
boundaries
p = Map analysis by NECA -
- Companson i mogel and actual wire center boundaries
- Comparnson of network (o modsl wire center boundanes
- Companson of CBG's 16 actual wire cenlar boundanes
= Mos! of this analysis is not complete
- Lata start
- Techmica problems

& = Observations
.. Prowider of crging! glectronic maps 10r mode! use is no
jonger in business ang Mags cannat be obtained

~ Analvsis INCompisle al 1is pomt in Lime

Mileage

" & Anaiyeis completed

r Critaria #20 — Roule mileage is rezsonably
sufficient to serve customers in the wire center

- Sample comoanles - raquestad route milenge ol plant by
wire center

- Model cutput ~ leader and distibution plam loctage

~ Digtrapancy inherent in study information = actuat
mileage likely 10 Inciude interotice faciitias







% Mosed 1o Actual Houte | # ot Wire Centers | % of Wire
Miles Centars

| >200% groater 28 12.17%

-1 +100% to +200% greater 35 15.2%

+50% 10 +3(00%, greater R 13.8%

+25%0 10 +507% graatar 32 14.3%

0% 10 25% greater 30 12.0%:

0% 10 -25% 1855 43 18.6%

-25% |Bss 10 -50% less 18 7.8%

+50% or less 12 5.2%

TOTAL i 231 100.0%

H

g " wCriteria #2¢ - Cluster locaticns in model

YoM gppropriate so that 18,000 foot maximum is not
violated using available rights-of-way

= Analysis performed

- Sub-group o sample company wire centers that have
DLC deployad

- Comparison of ciustar counts balwesn actual and modet
- Anaiysis prasented in CAWF output section

. T
e

s Fiteria Structure £2
Access Line Counts

%> Diftarence Model to Actual | # of Wire Cemars

~>+50% Qreater 12

. 4 +25%2 10 4502 greater 16
+10% to +25% greatar 20

3 IO% o +10% greater 20
0% 10 -10% lass 25

&l -10% 1o -25% lass ]
-25% 1o -50% iess 70
<-50% lass 20

TOVAL 242

2 Ohservaiions

- Mcoel generated oute miles generaliy greater than
gciual miles

- Substantral diterences between route miles in a large
portion ¢f the wir¢ cenlers

- Np anampt mada 1o review model calculaton of
distances. Uncertan wnether the comzarisen is vaic,
Also may be vanances I ihe way the acwal data is

counted.

- Largest ditferanca - moded - 1,032 milas, actuai - 87
milas
Unsure wnal conciusions, it any, 10 draw 1rom this
analysis

2 4N
&

7

Access Line Counts

u Criteria #2d — Access line counts for resigence and
business customers by wire center wilt be
congisten: with actual
® Analysis performed

- Coempanson of model and aztual ivtal lines

- Rasidential lings/housahcld

- Compansen of %o Residence linas to to1al lnes mode! vs,
actual :

7 X
SLX] & ot Wire Centars | % of Wire Ceniers
v-| LInes/Household
=10 84 30.7%
>0 105 146 53.3%
lnos 10 1.10 43 15.7%
»1.1016 1.20 1 0.4%
»1.d - 0.0%%
) Toial 274 100.0%







Mooe! % Res ines | # of Wire Canters | % of Wira Centers
10 ACL. % Aes. lines
Jless than -10% - D.0%

A9 w0 0% 48 18,7%

0 to +10% 57 23.4%

+10% 1o +20% 74 30.3%

greater than +20% 65 26.6%

Total 24 100.0%

& tructure #
~ Qutside piant type

= Criteria #2e - The type of plant constructed by the
= model is reascnably consistent with the type of
plant being used in new construction
n Analysis conducted
- Compansons of overall plant type constructad
a Sampie companies
- Lnrgl groups
= Possible inconsistency with ariteria

- Data analyzec reflects construclion over time, not new
consiruction anly

= Outside Plant Type — Aerial %

\" Group Actual SYN Moae! | Hign Ac: | Low Act.

IL Co. 4.3% 26.1% 20.12¢% 0.0%

MO Co. 7.6% 24.8% 80.9% 0.0%2

S UTID Co. (3.9 25.4%  |65.0%  |0.0%

H OR Co. 4.7% 23.2% $.4% 0.0%

BTDS Co. | 21.5% 24.6% 98.8% 0.0%

Sam Co. |58% 26.4% 78.0% 0.0%

Large Co. |137% 23.9% 100.0% 1.6%

» Cormments on specific results
- Moaet produces no singie-line business lines for sarmple
comparies {uncerain what impact this has on cost)
- Ona sample company with several wire CeR1ars hac no
tusiness lines from the maoget
& Observations

- Model rasults gitter from agiual, substaniafiy in many
casas

- LinesMousencld refiect very iew secand residence lines
- % of residence tines 1o total rellect subsianual vanations
betwesn made! and actual

» N

: 1@ ITF Structure C
Qutside Plant Type — Buried %

’ Group Actual SYN Model | High Act. | Low Act.
1L Co. 91.5% 60.8% 100.0% 72.68%
Y MG Co 91.4% 51.5% 108.0% 0.0%

UTAD Co. {93.6% 53.6% 1000%  [211%
FIOR Co.  {8B.8% 59.4% 99.5% 74.5%
@i TDS Co. | 75.4% 64.1% 100.0%  |4.3%

k2 Sam, Co.  |93.1% 51.6% 100.0%  |39.0%
Large Co. |82.3% 64.2% 95.8% 45.8%

]

o rtena #2e ~
A Qutside Plant Type - Underg. %
Group Aclug! SYN Motel | High Asl, i Low Acl,
IL Co. 3 2% 14.6% 20.5% 0.0%

S 158% 717w 00w

g UTAD Co. | 2.6% 230%  |a7Em | o.0%

ORCo.  |65% Tran  |18an  [DO%
TDSCo. |2t% w1845 |00%
Sam Co. |1.3% AL YT D.0%
Larga Ca. 12.9% Ben |7t |0A4%

42
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A Qutside plant type

1 Cbservations

- Wids gegres of vanation i intividual companigs

- Moael builgs suosiactally greater parcentage of aenai
plant than is actually deployad

- Model builds substanually smaller percentage of buned
piant than is actually cepioved

- Model buiids substantially greatar parcentage of
ungergreund plant than is acwally ceployed

- Single sat of inpuls ratoadlly by densily zone 9oas not
. rellect the geograpnic Civersity aciually expensnced

RTF Criterla Structure #Ba -
Density Zona — Sample Companies
21 Zone toegsa, mdal Lings % of Totl
0-5 32.089 13.5%
iy 6« 100 94879 4%
100 - 200 28,385 12.4%
57.365 23.2%
10,709 4.5%
12419 8.2%
1] 0.0%
0 D.0%
o] D.D%
i 235,845 100.0%
-3

?Lona HAlLmes JSYNLines [% HAl |% SYN
0-5 19 38!  20% 4.8%
=05 - 100 107 768] 11.4%] 95.2%
100 - 200 a15 | BET%) 0.0%
ngo;sso . - 0.0% 0.0%
|85t - 850 . 0 00% 0.0%
3850 - 2,550 - T 00%| 00%
M 2.550- 5.000 | . S oDs]  00%m
5.000- 10,000 | - -l 00% 0.0%
2| > 10.000 ] - -] 00% 0.0%
; | Total | 940 | 807 | 100.0%| 100.0%

n Criteria #3a - Assignment of areas to density
»' ZORes are consistent with cost development
3 associated with zones

l- = Background
- MB;G' modsls have rine usnsuy Z0Nes

- Numarcus inouis based on density

- Costinpuis related 10 densily 1o reflect construction
conaiicns typical to ine typa of area. Initially built on
census bloch analysis,

- HAl and BCPM calculale gensity on a census block basis
SYN calculates Uersity on the inside area ¢f a clusler

~ in SYN singis line clusters are gssipried 1o cansity zona 4
{200-650 ines/sg. ruls)

J  wAnalysis completed
] ~ Companson of densily resulis between HA! ang SYN
mogals
» Resulls snawn for five companies rom the sample
companigs
Companson of mote! fo actual
= Modej daia calcwialed at the clusier level and
summed (o the wire Centar lavel

« Aztual gatg received ram sampie companias al the
wira centar level

DZ Comparison — Com
Zone HAI Lings | SYN Lines |96 HAI =5 SYN
0-5 2,698 836] 959%| J6.39%
£[5- 100 15 1420  4.1%| B2.1%
-1100 - 200 . - 0 9.0%
1260 - 850 - arl oges 1,62
650 - 850 . 1005 0.0%
i 850- 2,550 - - 0.0% 0.0%
sl 2 550 - 5,000 : [ o0%]  0o%
5,000 - 10,000 . 1 o 0.0%
l?w.ooa - -1 00%n 0.0%
i Tonal I 2813 202 100.0%| 1000%
Noté A 37 knao n 47 20nG a08 T srgka M Chadlaty A







‘* e i 3
“"Tftntena Structure #3a —
Comparison — Company C

oy HA! Lings SV Linges )% AAI %0 SN
a-s 86 225 2.2% 3.B%
5- 106 2,178 T8z 55.2% 20.2%
100 - 200 - - D.0%% 0.0%
M|200-650 | 401 2908] 102%(  7e0
2| 650 - BSQ | - - 0.0% 0.0%
B50 - 2,550 1.277 i 3245 0.0%
2.550 - 5.00Q . . G.0% 0%
v| 5:000 - 10,000 . - 0.0% D%
> 10.000 - - 0.0% 0.0%

3.843 3830 100.0% 100.09
4

arison — Com

HAltines |SYN Lings | % HAE | % SYN
4.833 2.958 34.5% 23.1%
7.323 4,977 52.0% 3B.8%
1,838 849 13.1% 5.1%

- 1,782 0.0%: 13.4%
. 1,513 0.0% 11.6%
- 9B7 0.0% 7.7%
- - 0.0% 0.0%
- - 0.0% 0.0%
- - 0.0% | 0.0%
13,993 12,8061 300.0%] 100.0%

Ll

- A

riteria Siruciure #3a —
Comparison of wire center areas

o5 Dt Mou. 1o Al Area | v of Wira Cent. | % o Wira Cent,
less than -90% 29 35 8%
[-75% te g0 25 30.9%

507 10 -75% 23 25.9%
5| -25% 10 507 1 9.7%
R 0 0.0%

0 to +25% 1 1.2%

+25% 1o +50% 0 0.0%

+50% 1o +75% 0 0.0%

L34 75% 10 +R0% 1 1.2%

= greatsr than +90% o 1]11.2% oo,
Y Tol B71100.0% Gt loAiA

T Cmnrla Structure #3a —
_. » DZ Comparison — Company D
" { Zene Hallines |SYN Lines |% HAl % SYN
 {0-5 2.830 1536 50.2% 27.1%
5[5 - 100 383 1218]  sawl  250%
- | 100 - 200 - 248 0.0% 4.4%
il 200 - 650 - 2.469 0.0% 43.5%
€50 - 850 - - 0.0% 0.0%
50 - 2,550 2.425 - 42.0% 0.0%
2.550 - 5,000 - - 0.0% 0.0%
5,000 - 10.000 - - 0.0% 0.0%
> 10,000 - . 0.0% 0.0%
Toa! 8.637 56711 100.0% 100.0%

s AT et
- Comparison of wire center areas

= Analysis included nine sample companies and B1
wire cenets
= Dverail Results - Sq. Miles
; - Model - 6,738
- Acwal - 57,830
A » Cveralt Resuits — Access Lings
- Modal = 41,037
- Actual - 24,128
« Overall Results = Density
- Mogs! - 6.1 ines/sq. mile
- Actual — 0.8 lines/sg, mile

~ Dbservations

- HAlangl SYN model results are substantially tiferant in
gansity 2¢ne assgnmens

~ BYN model “ignores” substantial porticn of the company
opsraNng area in calculabng dehigity

- Qverall impact is tor model to identity higher density than
actual overall Gperaling area

- Assignment of single line cluslers [0 2one 4 is net
approprate

=
)
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o+,
- minput Criteria #1a - Cost of cable reflects cable
purchases in both contract ang work order
guantities and variation in quantity discounts and
fransponiation cosis

» Backgreund

- FCC inputs for non-rural companas based on study of
RUS contract costs only

- Costs adjusted tor engineenng. splicing. and volume
discounts

- Naticnal input valuas

I

Cost of Cable-Flber

¥ Tcatle Type Non-Rura! tnput Without volume
giscount

| 12 fibar bur, $0.984, S1.1M,

{24 tiber bur. 51.92M. $1.581.

48 fiber bur. $2.0114. £2 540,

12 liber aer. 51.24M, 51.25M.

& 24 liber aar, S1.79M. $2.084.
j{ 46 fiber aor, §0.57/m.

57

Cost of Cable

" = Qbservations

- Rural companies genetally unabie 1o get volume
disgounts seceivad by non-rural companies (input level
should be ditferant trom non-rural)

- Single rate does Not recognize transportalion and
insialation vanalions by region

~ Non-rural daig based on 19927 AUS dala - cost changes
over tima

é‘:'@ TF Input C feria #1a -
: Cost of Cable-Copper
£ Cabie Type | MNen-Rural input Wthows volume
H giscoun:
26 pair bur.-24 ga. $0.91/4. $0.95M,
100 par bur.-24 ga. 1.654, S1.824.
400 pair bur.-24 ga. 54,6044 $5.3011,
(25 pair art.-24 ga. $1.53h. $1.57M.
10C peir an.-24 ga $2.21/M. $2.37M,
400 parr an.-24 ga. £1.52m. ] 31574,
& 'Y
“ s

"'I'tF input Crlten;.ﬁa =
Cost of Cable

® Sample company comparisons

- Aligmpted (o gainer daia

- Limiled responses, questions fegarding what spacitic
tos1s are inciuded

- No basis wr companson

‘T’i‘f |nput Criterta #1
Cost of Other purchased items

w Criteria #1b ~ Cost of olher purchased items refiect
ditferences in transponation cost, gecgraphy, and
purchase discounis

s Aftempted to gathar data on four iterms

- No usable responses

10
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;. i t—‘lnput ‘Cntena 1-:3C
Type of Plant Constructed

b

o Criterig #3c — Assumptions reflect type of plant
construction for arsa being mogeied. Weather and
geography reasonably reflected in assumptians .

i = Background

3 - Mogel inpul for 1ypa of ola phimanly based on
assumplions on plant max oer density band Icr teegsr
{potn copper and biber) anc distnbution
Mogal includes some £ost minimization aliemalives

- Type of plant goés not valy based on geographic INputs
axcept POSEIDly N COS! Y¥MIMNZAlion tormulas

Bt

nput Crltend #Bc'
ype of Piant Constructed

s Observations

- Single s&l of inpuls does Not reflect ditterenceas in plam
construction

- Ag seen in Sirutture Cmena 428 model results ang actual
plant mix is wigiely divergent

~ Model doasn'i reflac: wigely ditferant cirgumstances ol
riral companias

- Model inputs don't retiect RUS rujes Tavonng buned plant

_{

Dansuy Zona (hnes/sq. mue)

Lol Size al Hign end of Zone

" D—S 128 acres

5-100 6.4 acres

100 ~ 200 2.2 attes

g1 200 ~ 650 .88 acres

.75 acres

.25 acras

at
DRSS

é&’“

BTE !nout Cr.tena #3c
Distribution Plant Mix-Nor-Rural

Density Zone | Unoarg. Buned % Aenal %
0% B80% 40%
% 82% are;
2% 684 J 30%
40 66 r 0%
8% 62% 30%
20% S0%

= Structure Sharing

#Input Criteria #3d — Reasonably consistent with
consiruetion methods for new construction in the
area. Costinputs tor construction consistent with
structure sharing assumptions.

= Backgrount ~ Input %

- Extent (o which structures are sharad with othar utiliies
- Aanyal = Poles and guys

- Buned - Trench

- Undarground ~ Trench and conduit

- Input %% reftects %% of cosl assigney 10 teico cost

Density Zena | Undatg. % Bunhed %
~{0~5 1002% 160% 50%
< 00 100% 1009% 50%
100 - 200 85% B5%% 50%
' ] 200 - 650 B5% 65% 50%
! 650 ~ 600 §5% 65% 50%
3500 2,550 65% B5% 50%

” (B

Il
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7 wConsiderations

= ~ Do eiaciric company and telepnonsa CoOMPany alwavs
share poles n vary rural areas. i.e. Zones 1-27 Zone 37

- In Zone 3 {iots 6.4 to 3.2 acres) wiil taico share trencn
wilh giectnic or catie 30% of the time?

- In Zone 4 (lo1s 3.2 1o .98 acras) will telco shara trench
with glectric or cable 0% of the ume?
» Observations
- Asral shenng too low in zones 1-3
- Buried shanng too iow in 2ones 3-4. maybe hipher

ture Sharing

a

- Structure shanng essumplions have signillcant impact on
overall loop gost

< Assurhptions ot consisient with my axperience for rural
COMpBRies

- If mode! is used, Stfucture shanng assumpuens should be
reviewed more tharcughty

- I miodiel 1 used, structure cost assumptions should be

reviewed more horqughly

81 by
Tﬂ&ag Structure Shar:ng Cost

» Background
- Cost of structure assumplions go not change fesed on

= Background (Cont.}

=3 - Non-rural npute for 1hese items Input on an amountiine
basis.

- Non-rural inputs based on analysis 0t expenses plus
regression analysis using lings and 10l minutes of use

~ Fstevant giscussion issue regarging thess ilems as 1o
how much apglies te umiversal service and haw much to
other corporite activities

Tl

Slruciure shanng assumpuons, but 9o change with
gensity Zones
- Doas the cos: of the struciute changa it skanng sccurs?
= Agrial — 30 1L pole assumed in all casos
= Buriad ~ Sharing with alectric wtllity raquires deoper
trench, rencn ve, plowing, separaiion of willles in
trench
» Unoerground - requlres ducts for shared facilities -
does MGl recognize ant bulls suflicken! duets?

2 Customer and Corp. Oper. Exp.

» Input Cnigsia #3e ~ Inpuls for customer and coporale
operiens showd recagnize IMpact gompany size has on
thesa expantilures (} added network operatons as well)

» Background

- Network Oparations Expensa = Tesung, Network Power,
Enginesring Planning, Dispatch & Trouble, Genernl
Operations Administraton

- Custormner QOperations Expensa = Cusiomer Tontac,
Marxating, Bill Rengenng, Cash Collaction, Carrier Biling
(CABS;). Carmier Customer Contact, Number sarvices

- Corporate Cperations Expense — Executive, Human
Asesourcas, Lagal, Accourting, Consuting, Carporate
Planning, Aegulatcry

ApUt Crileria 296
~ Custorner and Corp. Oper. Exp.

=Observations

= . Single input par line for |l company sizes will not likely
rotiect vanations due to company size, difarences ¢
state regulation, et

- Anglysie of the imbact of these Npuls centained in output
critesia giscusslon
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g u §YN mode! ratfic assumptions
- Based on comnpasile ABOC data ber line

- ASSUMes same per iine traffic par junsaicnon for ali rurad
LECs

- Input of £5% of total trafhe as imarctics Latic. Leats 1o
calculation that 48.697%, of iccal traftc 15 interotiice lor all
rural ILECs.

- Rasutts in 68.2175 of total tratic @stimated as local tratic

~ Trathe assumphons have impact on End Ohice Usage,
Jranspor. and Signaing cost

eﬁ Othnr lnput C'orﬁmems =
Traffic Inputs — Model to Actual

Samole Actual
Companes

5
i,
P

\

Model L% Uitterance

Total DEM
%3 (000 crmaned)

1.566,662 1,515.668 | “3.25%

Tet. Loca! DEM
(000 omined}

1,023,260 1.084.054 +3.01%

R Loca 279.042 518,018 «B5.67%

% Ditl ~ Model | & Companies | # Comparues |# Comparies
o Actual OEM |- Total DEM | = Locai DEM (- Lac. Imerot!

‘[ Lass ~50% 1 1 0

2 ]-50% 10-25% 3 3 i
Fz % 10 0% 4 ) 7
P

i Do lo +25% 4 4 a

+25% 10 +50% 3 3 3

& Chservations

- - Modei iratic volume lor sample companies as a whole
arg reasonably tlose except torf lccal terotice.

- Vanahons on an individual company basis are substantial

- While the mogsl has the cepabilty to accep! iIndivicual
company wallic inputs through individua) ARMIS hies.
there wouid e substanial new aamenisiranve
réguiraments 1o gaines indivioual company data. Data for
average schedule companies would nel 9a available.

< of Trathic 1 ¢ of Corhpanies - & # ot Companies - % o

of Local to Tetal DEM Loca! Interoffice 10 Total
4 (Modet 68.2%) Local DEM (Mod 48.7%)
<30% 1 13
0% 10 40% L4} 1
40% to S0% s 2
50% to 60% & 3
60%tc 70% 3 4}
> 70% 4 1
——
™ *) i
=122

r- Comparison to Actual Result
af»

& wCautions

-~ Compansen of Mode! Resuhs 1o aciunl mus! be raweawed
caraluily 1o agdress issue of 10mward-laoking vs.
smpeddad cost

- Compansons for ndividual lems will have more or lays
ralavance degenaing o e e

- Inowdun! juggments will hiwe ic D Mage on the
reiavanca of tha cORWaNsCng

tal
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o H TF Gutput Criteria #10 -
a Gen Sup. Inv. - Land

{ e Background - Model logic
- Fixed § amcunt per CO pased on size
- Parcentage of plant in pervice
= Comparabitity
- Land s a verv long-iived asse!. Land costs have ngen

substantially ovar ime.  Forward looking cost of tand
should generally be greater than aciual.

- May be quesuon of wnetrer aciwal land ncludes sorms
amount of land urnegoed on 4 forward looking basis

:JAP“"

HYe

ritena # 1c ‘
A Land Company Dist.

Elarun < 25% |-25% 10 [-10%10 |+1D% 10 |> +25%
q —10% [+10% {+25%
[ILce. |15 2 1 1 12
AL 2 0 1 20
N D e, 10 0 2 0 6
AoRCa. |13 1 0 0 3
gTosCo 34 B 3 B 35
: Sam. Ce. |13 4 3 [+ 4
[Large Co. |3 2 1 1

s B F 5utpur ntnna #1 c -
“A Gen. Sup. inv. - Buildings
. mBackground ~ Mode! fogic

-3 - Parcemage of plant in sarvice

= Comparability

~ Buildings are very long-hived assets. Comparabilily wil
depend on builging ves by company. In general buiding
costs hava nsen subsantially over ime. Forwara looking
co5!s should theratare genarally be greates than actual
Builging inventenss in aciudl use May De greatsr than
forwarc logkity need because o raguctions n COE
puilding requiraments from mechanical 1¢ tigial

'RTT: Outpuf Criona b e
Land Model! to Actual

Group Mooel Resuns Amual ! % Dift

: lingis Co. 1022 1,842 47 4%
Misseun Co. 1,733 1,118 -0.2%

4! Utloaho Co. | 708 2,045 -65 4%

j Cregon Co. |531 2,178 -75.6%

28| TDS Co. |3‘491 4,564 =24.00%

ki Samole Co. | 2.18C 5,402 -59.7%

| Large Co. 16,023 4.903 lzz.e%
0w a

' nte'r:a‘#m'—‘
: Gen. Sup. Inv. - Land

» Observations

3 - Qverall group compansens shows estmated land
invesimant sigrhcently iass than actual investment. This
i5 neonsisient with tha general Girection of land cost.

~ Individual company results vary widely with most
£coMpanias snowing over 25% vanaten (plus or minus)
belween actunl and model invesimen!.

™
HTF Outpui Cntena #1c
Buildings - Model to Actual
; {5 0003)
Group Macal Resulis Aciual % Ditt
C1 Hiingis Co. 21,205 24,51 -13.5%
Missoun Co. 48,249 22,855 13.0%
Uiigano Co. {21,629 23,957 10,35
‘ Qregon Co 12,789 14,582 +12.3%
| DS Co. 70,229 50,174 18.7%
Sampia Co 67.958 §2.721 8.4%
i Large Go. | 127.858 101673 .85
e L"-‘ .vl" 3
=
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: ~ i :
B @ RTF Output Criteria #1¢
SR A Buildings — Company Dist,
Group |« -25% |-25%1t0 |-10%16 |+10%10 |> +25%
1% |+10%  |+25%
[ Co. ¢ 0 3 2 20
MO Co. |4 o a 4 30
B TG Co. |7 3 o 3 5
J[ORCe. |6 0 i 2 8
T28Co. |19 9 15 4 32
i Sam. Co. |8 2 3 0 g
Lerge Co. |2 2 2 1 5
a7
L ady

' Vehlcies

' htené #ﬁ c =

{ wBackground ~Model lcgic
= - Percemaos of plant in service

- Veniclss are & st 1o medium langth assel. Coste!
vahicles Hac genarplly increasad over time. Forward-
logking cosis mught ba somewhat grealss than aciue!.

- Vaehicle needs In companies vary basag on density,
terran, cormpany size, ato.

A Vehrcles ‘Company Dist.
& Group v £5% f 25%t0 [-10%t0 [+10%:10 |> +25%
£ ~10%  |+10% | e25%
fco. |20 1 1 o 8
i MO Co. 18 1 L] ]2 6
UTAD Co. | 13 0 1 0 z
OR Co. 13 1 0 o] 3
TDSCa |57 ] B 7 12
Sam. Co. {10 3 4 1 3
Large Co. |7 1 2 1 2
o

- riteria £1¢ —
- Gen. Sup. Inv. - Buildings

» Observations
- Group resuits vary widely with estimates of building cosls
ooth higher than ard lowsr than actual lor vanous groups
of companias.
- tndiwaual company results show wide vanations from
acival with large il moers o compaitias vanang oy 25%
of greater {0oth nigher and iower).

RN

et i

Group Moael Flasuns 5 N:lual % Ditt
Hlingis Co. 2,842 | B.384 5.2
Missoun Co. [ 7,842 §,737 -18.5
Uridang Co. 13,794 7766 -51.2

2248 5.594 598

14,081 22,454 -37.3
-

15,525 | 19,503 -20.8

20.872 |37.258 -16.9

o0

¢ = Observations

- Qverall results show venicle invesiments signiticantly
iower than actuat tor all groups ol companies.

- Aithough company tesults show vanalicns from getual
both nigh and low, & substantial maeity reflect mogel
rasulis more than 25% lower than aclual.

- Would gpoear ihat medei understates vehicle cos!s
overall with significant individua! cmpany vandnces.

e

B
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~ Gen. Sup. Inv. - Tools & Work Eg.

»Background — Model logic
- Percantage of ptant in service

s wZomparavility

- Category inciudes trenchers, trailers, backihoes,
snowmobiles, dnlls, bonng squicment. elc.

- Eqwpment fife is meawm jangtn. Coest ¢f equipment over
time has probably increased in gensral. Forward locking
should be more than aziual

~ Small company investmant it this CRIBGORY vanes widaly.
Some usa coniractors and have litle mveniory.

el N {]
%" én.- A

Chitena #1¢
Tools & Work Eq. ~ Company Dist.

Group < 25% [-25% 0 {-10% ¢ |+«10% i |> +25%
‘ =30% ~10% +25%
z[ 1L Co. 19 0 2 1 ]
L MO Co. |17 1 a 1 12
13 1 0 0 4
9 1 0 1 3
47 8 14 7 13
11 a 1 1 7
5 1 3 [

: Gen, Sup. Inv. - Furn. & Off. Eq.

» Background ~ Mogel logic
- Percentage ol wotal plant in service

: ® Comparability

- This caagory includes rslabivety long-lived assets such
as furniture, end relanvely snori-lived assals such as
copy machines, tax machines. eic,

- Variability in actual resulis 1rom age of equipment anc
from whather funclions are periormed in-house o
contracted out (biling, for example)

\gd

L

-
o

:‘1 ‘.
#1c

‘@E Tools & Work Eg. - Model to Actual

Group Mcas! Resulis Aclual % Dilt

| liinois Co. 3,157 7.363 -57.1

Missour Co. | 6.566 B,896 262

! Uvicgno Co. 13,205 6.866 -52.0

f] Qregon Co 1.635 3,718 -56.0

TDS Ce. 11.340 15.112 -25.0
Soampie Co 12,560 13,071 -3.8
Large Co. 22.491 24,819 -04

0

B
bY s

*

= Qbservations
- Wige vanation in individual company modst estimales
&nd actual invesiments.

~ Mode! estimates lend 1o show lower investments than
actual for mest groups. For many of them the ditterences
ara substaniial.

Furn. & Off. Eq. - Model to Actual
{8 0D0s)

Group todel Results Agtual %% Ol
= llinos Co. | 5.484 4,202 278
Missoun Co. [ 11,281 4,341 156 4
Utflsano Co 5.862 24004 1925
! Oregon Co 2.963 .32 270
T8S Co. 18,994 8,042 136.2
) Sampla Co. 20,777 7,979 1604
§| Large Co. 33.095 15,502 1135
13

18
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P i et
RTF Output Cnterla #1c
~ Furn. & Off. Eg. — Company Dist.

[Group | < 25% |-25% 10 |-10%10 | +10%t0 |» +25%
-10% | e10%  |e2s%
= ) 10 0 1 4 18

MQ Co. 1 2 2 2 N

UTID Co. | D |a 0 2 i
CRCo. |6 0 1 2 7
N TDs Co. |2 0 7 a 77
2 sam Co. |3 1 3 o 1%
lt.arge Ce. 2 }0 1 1 9
0% ry A
R sty
“-x."«"'!-f»
"ﬁé‘butput Cntena £ic
Tot. Gen. Sup. - Model to Actual
S 0D0s}
Group | Model Aesulis Aciual % DHt
| linos Co. | 41585 51,108 85
| Missour Co. | 88.299 53.308 65.6
Uifdano Co. | 40.414 44,209 9.2
| Oragon Co. 23.784 32.930 -27.8
B3 T0S Co. 138,710 176,481 217
Sample Co. | 140,785 18,641 1843
I Ze Co. | 254.9%6 205,566 240

M

¥r

{ =Observalions

= -~ Calegory is a smaller pan of the {ota! company cosi than
CAWF and COE switching

« Model mathad toes not reflect ingdividual company
uifterences in operations

- Mode! methad generates widsly vanang results in
COMPRALonN 1o actual

- For longer tived assets the modal may not refiect forwarg-
looking cost

i i L
Lt 4, k.f§4. XL

é&-“ﬂ HTt- Output Criteria #1c¢
4 Gen. Sup. inv. — Furn. & Off. Eq.

» Opservations

~ IndiviGuat company raswits vary widely irom model results
wilh a substantie! majorty of the cormnpanies hawng actual
inuastmants more than 25% dittgrant than mods!
estimates (both igher ang 1owar).

- Overall group results indicatas that the model signifitantly
ovarasimates lumiture and oifics equipment investments
of rure! companies,

1o

Group <-25% |[-25%1tc [-10% 10 [+10% 1o | > +25%
~10%  |+10% | +25%

S{1LCo. |13 2 2 4 14
MG Co |5 [ 5 4 2

[ UTAD Co. |8 1 3 ] 2
g 4 ) 0 5

6 15 11 5 14

] 2 2 4 5

2 1 2 3 P

iz . I"

- riteria "Ba -
Plant Specific Expenses

» Cutpyt Criteria #2a ~ Relationship between model
expense and investment and actual expense and
investment shouid be reasonably similar
« Comparability
- Difterent CSWF gesign with more tiber might Isad to
diterent expanse/investmernt relationship tcr CAWF and
tor COE transmussicn
- Bince COE ewitching investment is same design as
modal, comparabilily should be closer fof this ham







RTF Output Criteria #2a , tput Criteria #2a
% COE Switch Exp. Ratio = COE Transmission Exp. Ratio
5 Group Model Rasutls Actual f Group Mogel Resulls Attual
|inos Co.  |5.57 7.78 \-’z linois Co. | 1.94 8.25
Missour Co. | 5.77 a.52 : Missouri Co.  11.93 1.93
i F.wluano Co. |559 5.17 Utdaho Co. | 2.1 2 46
COregon Co. 5.57 207 %1 Qregon Ce. 247 4.66
29l TDS Co. js.c8 277 TOS Co. 2.03 283 L
Sample Co.  |5.58 6.42 | Sample Cs. [ 2.08 2.20
d| Large Co. 5.58 4.B0 Large Co. 2.06 250
k3

"s

Group Mol Rasults | ACtual Z =Observations
=1 lilinois Co. 3.36 4.77 = ~ COE switching ralias 1o investmant difer betwaen varigus
;| ~ greups. Medel estimates are beth highar and lower than
Missoun Co. | 3.25 328 group actual rasulis.
Uvklaho Co.  {2.38 4,37 - QOE lrangmission ratios vary somewhas Detween Qroups
4 but are repsonably close to mcdel estimates
it Oragon Co. 3.00 3.20 - CAWF rallos of axpanse 1o investment oo Not vary
TES Ce. 355 289 signiticantly wiin groups _ ]
- Raview of ndwidunl company dota showa widar
Sample Co. 2.62 24 variations than shown in the slides
Larga Ca. 315 428

u? I\ 118

Cust. Op. Exp. - Model to Actual
{5 0008)
Group Model Resulls Actual %o DM
lingig Ca. 54,677 £11.862 -60.6%
modeled :
. Missoun Co. £7,188 $11.685 -38.4%
w Caomparability
~ Actual resuils {in jolal) intiude costs lor funglions that am U¥idaho Co. 52,165 $3.742 -42.1%
nat being modeled such as camier Dilling, markating, and Y by — TR
10ll bilkng costs. 3 Oregon Co. 2.y S€,256 57.1%
- Analysis of actual nesds 10 e adjusied 1or these non- 3 r D5 Co. £20,755 £62.654 «§7.4%
modelad lems. Praliminary analysis of actual based on - -
Separarens data sugpests Mal modet shoud be up 1o Sample Co. $10,739 819,102 -43.8%
60% balow actual, ELarge Co. $42.037 $72.558 -42.1%
a3 wo
3. i,t,-w'

20



e

LA



e Obsefvations

2 - ACtual resulls for companies vary widely from sach other
and trom mogel resuts

- Model resuits are sigrilicantiy below actual company
rasuls

- Bural companies Nave smailer porion of network
cperations ihan non-rural reteied 1o hon-suppaned
tunctions

- Medel resuits not rellective of ruras compames forward-
looking costs in this companent

377

Group Modet Hasuus Acwal | % Dif
:| Ninaws Co. 52.647 510,143 -86.2%
Missour Co. $4.068 S20.818 «80.5%
Ulridane Ga. $1,226 $12,295 -80.0%
¢| Cregon Co. $1,545 $11,125 -86.1%
TDS Co. $1LT54 §65.357 -B2.0%
Sarmple Co. $6.080 $28.361 “T3.6%
Large Co. $23,774 | 575,829 -BB.7%
L o

%,

fiteria 52¢ —
a Corporate Operations Expense

.' = Analysis Performed
: - Use 0! separations caia
# Al corporate cperalions exi. AssHNeT 1o focal
= Aji corporate op. eap. assigned 1o common line in
BCCRSE
= Portion of cemoraie op. exp. supzored by DEM
weighting lactor
= Resuits of Analysis
- Analysis incomplete. Tidn't recuest all of neaded data
~ Prelim. resuits ndicate propable 60% to 0% of actual
comorale operations is relaled to modsled elemsnts.

51

=~ RTF Criteria #2¢ -
» Corporate Operations Expense

= Criteria #2¢ — Madel results reasenably
= comparabie to actual cost for functions being
maaeled
= Comparability
- Actual resuits (in 1ota) include costs lor functions that ara

nct being modeled {ioll billing, carmar billing, nen-tasic
services, direciory, aic.}

- Anatysis ol 8cludl resuits needs to be adjusted lor
corporate oparalons retated to non-USF ilerms.

fitera #20
Op. Exp. — Company Dist,

= 28% |-25%t0 [-10%10 [+10% 0 |> +25%
-10% +10% ~25%

35 - - . -

x| MC Co. ar - . . .
UTHD Co. 16 - . - -
OR Co. 17 - - - -
TDS Co. 9% 1 . - -
Sam, Co. 21 - . . -
Large Co. 13 - . - -

{V i
%%ntena nzc -

% m 4 Corporate Operations Expense

¥ =Recults of Analysis (cont)

- Individuai comuoany rasults wil vary trom below 50% to
over 70% of 1he total

- indwidusi company results on a per ling basis will vary
trom less than $5 1o greater than 320 per ne par morith.

- Ayerage sample company par lina results 1or modeled
tunctions will probably be in the range of $70 10 311 per
manth. Model input is $2.18 par menth,

= Obgarvations

- Madei input lavel is low 10t rutal comparnies.

- Single inpul per line pet montn for all companes does not
feilect cOMpaNy vanalions due o size, cost slruciures,

- Gk
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: h RTF Model Results Criteria

» Model results criteria — Results are reasonably
consistent with relationships of costs to taciors
such as density, size of area, size of wire centers,
and number of fines servea.

- Overall

Co# | USFCost | Density | Avp. LinesWC | Total Lines
528110 042 435 11.305
$254.40 0.44 TH 6,400
$251.83 0.67 s20 3113
5243.83 48.00 182 192
$1768.23 1.0 2.670 16.022
5177.82 1.22 as8 6,450

4 £17388 0.50 284 4745
| $165.18 4.4 198 29t

= ST

USF Cost Density Lines/WC } Tolal Lines
$ 76.38 4.6% TZB' 4,070
$ §7.18 2212 1,208 | 3,893
S B368 34.02 1.429 1429
3 6202 812 595 989
$ H4.04 23.24 2,998 20,988
$ 4508 2325 1376 4.127
PR a7 585 5.269

137

L

R
X

Tore
i

%1
£,

HYF Model

€s

e

ulis Crlterla -
Overall USF Cost — Sample Co's.

Wesghted  |% of Tolei | High Low
Avy, Gomoany | Company
397.05 85.5% $246.62 537.70
| 2.72 2.4% 1386 1.31
.04 3.6% 20.59 1.95%
o861 0.8% 614 c.08
gt Transpon 877 7.7% 55.85 .32
TOTAL 811348 10040%i 28110
tE

Sample Co. - Overall

Co# ; USF Cost Density LineswC | Towl Lines
=37} £164.20 2.19 433 866
0 |5 146.22 329 %62 5.471

11 $143.40 1.15 689 7,582

12 $132.35 23.30 157 529
{13 $103.2% 7.87 2,998 2,899

14 $ 88.11 15.05 1.204 3.611

15 § 9395 3.1 1.422 78210

1 |5 87.02 260 1,544

8

&

K
wlalwlolalulol o

Con st i R R 3T or e
% BT Model Eiesulis
2~ Sample Co. - Loop

Co# | Loop Cost | Density USF Cost Total Lines

3 246,82 042 328110 11,395

§226.14 0.4 §254.40 6,400

$215.24 0.67 $251.8% 3,118

$169.29 48.00 £242.83 192

% 148.02 1.00 5178.23 16,022

% 146.45 0.50 $173.86 4,745

$137.14 1.22 517782 5,450

§132.14 2.19 316420 66

19 YT
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Looo Cost Density USF Cost Toral Lings
10| §127.00 3.29 5 146.22 5471
111 5121.90 115 S 143.40 7.587
8| £168.33 43| si8538 3
13| 5 9464 .87 $103.29 2,959
14| 5 B6.63 15.05 § 8611 3611
15 3 77.97 310 5 93.35 78.210
1518 7642 260 $ B7.O03 83 542
17| $ 6287 | 4.6 5 76.38 4,370

m

» Sample Co. - Switch
Coe |Port & Use Avg. Total Lines Trans.&
Cost LinesWC Sig. Cost
1215 34.44 157 629) § 36.65
8|5 2806 196 9] & 1881
9l's 1740 433 866 5 14.57
6|8 1729 asg 5450]S 2350
I 3]s 1486 520 3,118} § 2174
¥ 4|5 1245 182 192] 5 62.08
715 11.89 264 4.745| 5 15.21
518 11.m 2,670 16.022| § 17.89
[ :-. I\
s v

Sample Co. - Switch

Co* | Port & Use Avg. Totat Lines
Cost LinestwC
20| 3 550 Ho9 jritie]
15 § 548 1.422 78,210
16] & 5.8 1.54d g1.842
131 § 514 2,999 2.999
22| § 4388 1.376 4.127
2] § 326 2,998 20,568
23] % - 585 5,269

ioop Cost Density USF Cost | Total Lnas
3 B1.26 23.90 $132.35 828
$ 57.50 2232 s 6719} 3,803
5 5488 34.02 $ 6365 1,929
5 5355 B“l:.j 5 62.02 999
5 49.38 232¢] 5 5404 20.988
§ 3r70 23.25 % 45.08 4127
s . 147 % - 5,269

Co# |Pond Use Avg. Total Lines | Trans.&

Cost LinasC Sig. Cost

115 1020 435 113050 5 24.08

14{ 8 759 1.204 3631} § 1.39

1718 751 728 4.3701 § 6.0t

I_ 1815 Tad 1,298 3.893] & 218

Sl 1015 es0 462 6471 5 1242

. 1118 610 689 7,582 $ 1540

Lz $ 580 711 §400] § 2006

| 19/5 3580 1,429 1422] 5 200
142

" w{bservations
- Reasonable correlation between density and 100D ¢os!is in
many. but not all. cases
- General correlalion belwesn linas/swilch &t part ang
usage costs i Many, but not all. casas
-~ Wide vanation in costs tor transport and signaling. In
many cases this is a major contributor 10 cost.







v

m Dbservations

- Witn current 106! and inputs, the analysis suggests there
ars considsrabie problems witk the moosl gsnembng
reascnabie estimates of forward-looking costs for rural
COMDaNtas.

- Whila some rasults coukd be improved by peneral irput
vanalons, in Many cases. Mmpovemeants would need
multipig, or even indivigual cormpany, inbuts, signiicanty
increastng agministrative proplems.







SCHEDULE RCS-10

PROPRIETARY




-




L

.
L
.

SCHEDULE RCS-11

HIGHLY CONFIDENTIAL







