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

3 . 1 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 contained in the attached schedules is also true and correct to the best of
my knowledge and belief.

Robert C. Schoonmaker
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1 REBUTTAL TESTIMONY OF ROBERT C. SCHOONMAKER
2
3 Q . Please state your name and address .

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

5 Way, Colorado Springs, Colorado 80918 .

6

7 Q . By whom are you employed and in what capacity?

8 A. I am a Vice President of GVNW Consulting, Inc ., a consulting firm specializing

9 in working with small telephone companies .

10

11 Q. Are you the same Robert C. Schoonmaker that previously filed direct testimony in

12 this proceeding?

13 A. I am .

14

15 Q. What is the purpose of your testimony?

16 A. My testimony will primarily respond to the direct testimony of Dr. Ben Johnson,

17 witness for the Staff of the Missouri Public Service Commission. My testimony

18 will respond to some of the cost concepts propounded by Dr. Johnson . In

19 addition, I will provide responses to and analysis of the cost studies performed by

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

21 companies .





I

	

COST CONCEPTS

2

3

	

Q .

	

Dr. Johnson devotes an extensive portion of his testimony to addressing general

4

	

cost concepts and definitions . Are there any of these concepts that you want to

5

	

comment on?

6

	

A.

	

Yes. There are several :

7

	

1 . The use of "stand alone" cost in this proceeding .

8

	

2 . The use of TSLRIC cost in this proceeding .

9

	

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

10

I1

	

Q.

	

What are your comments regarding the use and presentation of stand alone costs

12

	

in this proceeding?

13

	

A.

	

While I do not take issue with the general description of economic rationale

14

	

related to the use of stand-alone cost in economic theory, I believe that it is

15

	

important to recognize that those costs, if developed properly, will only be useful

16

	

in defining a "ceiling" on access costs and will not necessarily provide much

17

	

useful information in establishing an appropriate "level" of access cost and access

18

	

rates . To the extent that those cost measures, or any cost measure, are not

19

	

developed appropriately, they obviously provide little use to the Commission in

20

	

its evaluation of access costs . The overall level of access costs developed in Dr .

21

	

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

22 rates .

23





1

	

Q.

	

Do you have concerns about the stand alone costs developed by Dr. Johnson for

2

	

some of the individual cost categories?

3

	

A.

	

I certainly do . As I will develop later in this testimony, I do not believe that the

4

	

stand alone costs developed by Dr. Johnson for local switching and local transport

5

	

for the small companies are appropriate representations of those costs .

6

	

Consequently, they do not constitute appropriate ceilings against which the local

7

	

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

8

9

	

Q.

	

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

10 costs?

11

	

A.

	

I agree with Dr. Johnson's comments that such costs, when appropriately

12

	

developed, constitute the absolute floor level of the cost of service . I agree with

13

	

his statements that- such costs are too low for use in pricing access and that they

14

	

would not provide a firm with the revenues necessary to maintain the company as

15

	

a going concern . Dr . Johnson emphasizes several times in his testimony these

16

	

points, and I think it is important to reiterate them. It is important that the

17

	

Commission recognize the theoretical concept behind TSLRIC costing in

18

	

reviewing any such cost results and that it clearly recognizes that these costs are

19

	

theoretical constructs that provide only a minimal floor for pricing and not an

20

	

appropriate pricing level .

21

22

	

Q.

	

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

23

	

the alleged forward-looking costs of the small Missouri companies and appears to





1

	

imply that such studies represent the "actual costs" of those companies . Do you

2

	

agree with this characterization?

3

	

A.

	

I do not . As Dr. Johnson quoted in his testimony, the Commission order

4

	

establishing this docket specifically required that the costs developed be the

5

	

"actual costs" of the individual companies .

	

Dr. Johnson's schedules include

6

	

specific "cost" results for each individual small company. However, from

7

	

reviewing his cost study techniques, these results are clearly not the "actual costs"

8

	

of the companies .

9

10

	

Q.

	

Can you elaborate on that?

11

	

A.

	

Yes. First, the hypothetical "forward-looking" costs of any company do not and

12

	

cannot represent the "actual costs" that a company has and is incurring in the

13

	

provision of service since such a concept ignores the fact that investments in the

14

	

actual network cannot be made at a single point in time and that they actually

15

	

reflect costs incurred over a span of many years .

16

	

Second, the forward-looking cost models used by Dr. Johnson to develop loop

17

	

cost reflect the cost of a hypothetical network using network technology and

18

	

assumptions that the small Missouri companies do not have in place . That

19

	

hypothetical network has costs and capabilities that are different, in most cases

20

	

considerably different, from the actual network the companies have in place . The

21

	

assumptions used in developing the cost of that network are assumptions that

22

	

were developed to represent broad cost levels on a national level and do not





1

	

necessarily reflect the actual costs incurred by the small Missouri companies in

2

	

operating their individual companies .

3

	

Third, the forward-looking cost models used by Dr. Johnson to develop switching

4

	

and transport costs give no consideration to the costs of the small Missouri

5

	

companies . They are forward-looking cost models related to Verizon, Sprint, and

6

	

Southwestern Bell Telephone Company (SWBT). From my review of Dr.

7

	

Johnson's methods for these elements, it appears that no direct consideration was

8

	

given to cost differences they may be incurred by small Missouri companies in

9

	

comparison to the large companies to reflect such considerations as economies of

10

	

scale and scope, company size, geographic diversity, manufacturer availability,

11

	

and volume discount availability . The method used by Dr. Johnson for these

12

	

items was a simple regression technique applied to large company results that

13

	

does not consider these other factors . Thus, these costs, at best, reflect the

14

	

hypothetical forward-looking cost of these large companies, but not the small

15

	

Missouri companies .

16

17

	

Q.

	

On Page 25 of his testimony Dr. Johnson states, " . . .the ability to develop cost

18

	

estimates on a uniform, consistent, basis was imperative in this investigation ."

19

	

Do you agree with this statement?

20

	

A.

	

No. While I understand the desirability of having a degree of consistency for the

21

	

sake of ease of administration and comparability, I do not agree that consistency

22

	

is imperative, nor do I believe that Dr . Johnson totally believes this . For example,

23

	

on page 17 he states that he " . . .strongly disagrees with any attempt to identify and





1

	

focus exclusively on a single 'best' type of cost . . ." If one reviews a variety of

2

	

costs, developed under different methods, there is likely to be a lower degree of

3

	

consistency in arriving at results .

	

Dr. Johnson, in other areas of his testimony,

4

	

stresses the importance of consistency in inputs, yet he specifically proposes,

5

	

appropriately, I believe, differences in the cost of capital for large and small

6

	

companies . Though he says consistency is imperative, he uses direct modeling to

7

	

develop switching and transport costs for the large companies, but uses a simple

8

	

regression technique to do so for the small companies . He uses three different

9

	

transport models to develop the costs for the individual large companies . All of

10

	

these decisions reflect his perceived need to make adjustments from "consistency"

11

	

to recognize specific circumstances. I firmly believe that this approach could

12

	

apply in other circumstances as well .

	

The use of the actual cost studies I

13

	

presented in direct testimony for small Missouri companies, while using different

14

	

studies for large companies comes specifically to mind. The large companies are

15

	

subject to price cap regulation, while the vast majority of small Missouri

16

	

companies are subject to rate base/rate-of-return regulation. The actual cost

17

	

studies are consistent with rate-of-return regulation . The large companies

18

	

generally support forward-looking costs and have their own cost models to

19

	

develop such costs . The small companies neither support the use of such costs

20

	

nor have appropriate cost models to develop them.

21

22

	

Q.

	

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

23

	

"The FCC's Forward-Looking Economic Cost standard is the only appropriate





1

	

standard to determine the cost of switched access." Do you agree with this

2 statement?

3

	

A.

	

I do not. While this Commission may have used such studies in arbitration

4

	

proceedings related to the pricing of unbundled network elements (UNE's) and

5

	

may have used such studies to apply to rate rebalancing proposals by price-cap

6

	

regulated companies such as Sprint, the Commission has also used other

7

	

techniques for other companies, such as the small Missouri companies that are

8

	

rate base/rate-of-return regulated . It is neither inappropriate nor illegal for the

9

	

Commission to use other cost techniques, such as the actual cost studies I

10

	

presented in my direct testimony, for determining the rates for such companies . I

11

	

believe that those studies are the only studies presented to the Commission at this

12

	

point in time that present the "actual cost" of the companies .

13

14

	

COST MODELS

15

16

	

Q.

	

Dr. Johnson has based his analysis of loop costs on the use of the FCC Synthesis

17

	

Model.

	

Do you believe that this model produces reasonable results of the

18

	

forward-looking loop costs of the small Missouri companies?

19

	

A.

	

I do not .

20

21

	

Q.

	

What is the basis of your statement?

22

	

A.

	

I was appointed by the Federal Communications Commission (FCC) to serve on

23

	

the Rural Task Force (RTF) that was tasked to make recommendations to the





1

	

Universal Service Joint Board regarding the use of the FCC Synthesis Model for

2

	

the determination of federal USF for rural companies .

	

In that capacity I led the

3

	

effort conducted by the Rural Task Force to analyze the FCC Synthesis Model

4

	

and the results that it produced for rural telephone companies and conducted

5

	

much of the analysis myself.

	

The results of that analysis were presented to the

6

	

RTF on May 25, 2000 and were later incorporated in the RTF's White Paper #4

7

	

titled, "A Review of the FCC's Non-Rural Universal Service Fund Method and

8

	

the Synthesis Model for Rural Telephone Companies." I have attached that White

9

	

Paper as Schedule RCS-9 to this testimony . The White Paper, including the

10

	

Appendices, details the criteria used to analyze the model and the specific results

11

	

ofthat analysis . The major criticisms of the Synthesis model are summarized on

12

	

pages 9 and 10 of the report .

13

14

	

Q.

	

Were Missouri companies among those included in the analysis done by the RTF?

15

	

A.

	

Yes.

	

The small Missouri companies were among those used in much of the

16

	

analysis performed by the RTF.

17

18

	

Q .

	

What conclusion did the RTF reach regarding the use of the Synthesis Model to

19

	

develop the forward-looking costs of Rural Carriers?

20

	

A.

	

The RTF conclusion was as follows :

21

	

The aggregate results of this study suggest that, when viewed on an
22

	

individual rural wire center or individual Rural Carrier basis, the costs
23

	

generated by the Synthesis Model are likely to vary widely from reasonable
24

	

estimates of forward-looking costs . In fact, much of the data analysis suggests
25

	

that the model results tend to be in the high and low extremes, rather than near
26

	

the expected results for the area being analyzed . While it may be technically





1

	

possible to construct a model with added precision and variables to account
2

	

for the differences among Rural Carriers and between non-Rural Carriers and
3

	

Rural Carriers, it is the opinion of the Task Force that the current model is not
4

	

an appropriate tool for determining the forward-looking cost of Rural
5 Carriers .
6

7

	

Q.

	

What conclusions did the FCC reach regarding the use of the Synthesis Model for

8

	

Rural Carriers for determining federal USF?

9

	

A .

	

The FCC concurred in and adopted the RTF recommendation that federal USF

10

	

should be based on a modified embedded cost approach rather than the use of the

11

	

Synthesis Model for five years . While the FCC indicated that it would continue

12

	

to examine the potential for using forward-looking costs for Rural Carriers in the

13

	

future and to develop inputs to the model more relevant to those carriers, it also

14

	

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

15

	

carriers at this time . . . . . .2

16

17

	

Q.

	

Have there been changes in the Synthesis Model since that time that would

18

	

change the conclusions of the RTF and the FCC?

19

	

A.

	

While there have been some modifications made to the model logic since that

20

	

time that are reflected in the version of the model used by Dr. Johnson, these

21

	

changes did not address the criticisms raised by the RTF and the FCC. The

22

	

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

' RTF's White Paper #4 titled, "A Review ofthe FCC's Non-Rural Universal Service Fund Method and the
Synthesis Model for Rural Telephone Companies .", p . 10 .
z 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 .





1

	

by Dr. Johnson do not reflect the forward-looking costs of Rural Carriers

2

	

including those carriers in Missouri .

3

4

	

Q.

	

Do the conclusions of the RTF highlight one of your significant concerns with the

5

	

use of forward-looking costs in this and other regulatory proceedings, particularly

6

	

as the relate to the small Missouri companies?

7

	

A.

	

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

8

	

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

9

	

firms in economic decision making .

	

One of my primary concerns about this

10

	

theory is the difficulty in identifying such costs, even when the parties agree that

11

	

it is appropriate to do so . The cost study techniques, models, and assumptions

12

	

necessary to run the models are susceptible to widely differing judgments and

13

	

estimates and the forward-looking cost results vary so widely that the validity of

14

	

the method is questionable .

15

16

	

Q .

	

Was there direct testimony filed that supports this concern?

17

	

A.

	

Yes.

	

Both Dr. Johnson and Sprint witness Farrar support the use of forward-

18

	

looking costs, and both appear to have used the same models . It appears from Mr .

19

	

Farrar's testimony that only the model inputs differ between the two results,

20

	

though some of those input differences may reflect different views of forward-

21

	

looking costs .

	

Mr. Farrar's results, as shown on Page 29 of his HC testimony,

22

	

show Sprint developed costs that range from 2 .7 to 57.6 times higher than those

23

	

developed by Dr. Johnson .





1

2

	

Q.

	

Can you provide an example of the differences that input assumptions can make

3

	

from the cost studies submitted by Dr. Johnson?

4

	

A.

	

Yes. Dr. Johnson strongly emphasizes the need for consistent assumptions and

5

	

assumptions that are supported by "neutral" parties such as Commissions rather

6

	

than proponents of a particular position .

	

While in regard to the FCC Synthesis

7

	

Model, Dr. Johnson primarily uses the FCC default assumptions, he does

8

	

recommend different inputs, in some cases, from those proposed by the FCC.

9

	

Some of these changes are in areas where the FCC spent a good deal of time

10

	

reviewing the data and proposed alternatives and made decisions to use certain

11

	

data which Dr. Johnson now questions and modifies . Schedule RCS-11(HC)

12

	

shows the impact of Dr. Johnson's input changes on the loop costs of the small

13

	

Missouri companies. On this schedule I have compared the loop costs of each of

14

	

the companies that Dr . Johnson developed with the loop costs based on the FCC's

15

	

default inputs . The loop cost differences (in all cases Dr. Johnson's costs are

16

	

lower) range from a low of 5 .4% to a high of 19.5% with the total company

17

	

numeric average of 15 .0%. This illustrates that even with two presumably

18

	

"neutral" parties applying their judgment to the appropriate inputs for the same

19

	

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

20

21

22

23





1

	

STAFF COST STUDIES

2

3

	

Q.

	

Let's turn now to the specifics of the cost studies prepared by Dr. Johnson for the

4

	

small Missouri companies . Have you reviewed the studies that Dr. Johnson

5

	

performed in arriving at the switching investments and costs he used in

6

	

calculating the end office switching costs for these companies?

7

	

A .

	

I have reviewed them to a fair degree of detail .

8

9

	

Q.

	

Do you believe that those studies represent a reasonable estimation of the

10

	

forward-looking costs of the small Missouri companies?

I 1

	

A.

	

I do not .

12

13

	

Q.

	

Can you briefly summarize your reasons for making that statement?

14

	

A.

	

Yes. There are several .

15

	

1 . The regression analysis performed by Dr. Johnson is based solely on results of

16

	

forward-looking cost models for Verizon and Sprint offices, not on the cost of

17

	

small companies .

18

	

2.

	

The sample of offices included in the regression analysis is not likely to be

19

	

representative of small Missouri company switches .

20

	

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

21 valid .

22

	

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

23

	

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





1

	

that his investment amounts substantially understate the companies' actual

2 investments .

3

	

5 . Factors used by Dr. Johnson in arriving at the rates he derives are not based on

4

	

actual company data .

5

6

	

Q.

	

What factors could cause cost differences between the switches of the small

7

	

companies and the switches of Verizon and Sprint?

8

	

A.

	

There are a number of factors that could cause the costs of the small companies to

9

	

differ from those of Verizon and Sprint .

	

One prime factor would be the

10

	

manufacturer discounts from list prices that those very large companies could

11

	

achieve in comparison to the smaller companies . Dr. Johnson's analysis is based

12

	

on the large companies' manufacturer discounts and does not take into

13

	

consideration lower discounts that small companies are likely to experience . A

14

	

second factor is that the larger companies have larger offices and thus are likely to

15

	

purchase larger capacity switches with different cost characteristics . The cost

16

	

characteristics of a larger capacity DMS-100 Nortel switch can be anticipated to

17

	

be different than the cost characteristics of the DMS-10 switches which the small

18

	

companies would typically have . A third factor is that the mix of manufacturers

19

	

represented in the Verizon/Sprint sample may be significantly different than the

20

	

small company mix.

	

Fifty-seven of the 63 switch complexes included in Dr.

21

	

Johnson's analysis were Verizon switches with only six Sprint switches . Verizon

22

	

historically has had significant switching investment in GTD-5 switching systems,

23

	

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





1

	

analysis is based not on the cost of individual switching units, but on the cost

2

	

characteristics of host/remote switching complexes . It is likely that both the mix

3

	

of the number of remote switching units to host switches and the mix of lines to

4

	

individual switching units is different for the small companies than it is for

5

	

Verizon and Sprint .

	

These factors are likely to impact the actual costs of the

6

	

small Missouri companies .

7

8

	

Q.

	

Are there other reasons than those you just expressed why the sample chosen by

9

	

Dr. Johnson may not be representative of the small company switches?

10

	

A.

	

Yes. Of the 63 switching complexes used in Dr. Johnson's regression analysis,

11

	

four of the complexes have greater than 20,000 lines and twelve have greater than

12

	

10,000 lines . Only one of the small company host/remote complexes has greater

13

	

than 10,000 lines . We were concerned as to what impact the inclusion of these

14

	

larger switches had on the overall regression results . Consequently, I had a

15

	

member of my staff duplicate Dr. Johnson's regression and then perform the

16

	

regression excluding the switches over 20,000 lines and then excluding the

17

	

switches over 10,000 lines . We then calculated the investments generated by the

18

	

regressions for these two additional scenarios and compared them with Dr.

19

	

Johnson's results for five different companies .

	

The results of this analysis are

20

	

shown in the table below :

21

22

23





1

2

	

This analysis demonstrates that if the larger switches are excluded then the

3

	

regression results are significantly different for three of the five companies tested

4

	

with the projected switch investments showing negative rather than positive

5

	

values . In my mind, this raises significant questions regarding the validity of the

6

	

regression analysis .

	

Though I didn't have time to analyze the impacts of the

7

	

sample on the regression further, I did note that Dr. Johnson did not include all

8

	

the Verizon and Sprint switch complexes in his sample . He does not provide a

9

	

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

10

11

	

Q.

	

Did you make any comparisons of Dr. Johnson's regression results for the small

12

	

Missouri companies with the companies' actual switching investments to test the

13

	

validity of his results?

14

	

A.

	

I did . While I recognize that there may be a question in the mind of some of the

15

	

validity of comparing actual investments to estimated forward-looking

16

	

investments, I believe that such a comparison is appropriate for COE switching

17

	

investment . The current forward-looking technology for central office switching

18

	

is very similar to the technology that most companies have deployed in their

19

	

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

Access Excl . 4 Switches Excl . 12 Switches
_Lines Dr . Johnson Over 20,000 lines Over 10,000 lines

Farber Telephone Company 258 $ 107,025 $ (241,283) $ (273,988)
New Florence Telephone Company 488 $ 129,942 $ (153,659) $ (178,132)
Citizens Telephone Company 4,437 $ 651,748 $ 651,820 $ 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





1

	

requirements . Thus, the current and forward-looking technologies are relatively

2

	

consistent .

	

While there has been some decrease in the cost of COE switching

3

	

hardware over time, for small companies it is my impression that this has largely

4

	

been offset by increases in software and right-to-use costs . Attached as Schedule

5

	

RCS-10 is a comparison of the 1998 COE switching investment of most of the

6

	

Small Missouri telephone companies with the investment in COE switching

7

	

generated by Dr. Johnson regression analysis . The analysis shows that for all but

8

	

one company, the regression analysis generates considerably less investment than

9

	

the actual investments of the companies .

	

For the companies as a whole, Dr.

10

	

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

11 costs .

12

13

	

Unfortunately, at the time I prepared this schedule I did not have 2001 data to

14

	

make the comparison . From my understanding of activities that have taken place

15

	

since 1998, the latest data that I had available, I expect that the difference would

16

	

be even greater based on 2001 investments .

17

18

	

Q.

	

You mentioned that some of the factors used in Dr. Johnson's switching studies

19

	

were not based on individual company data. Could you provide some examples

20

	

ofthis?

21

	

A.

	

Yes. There are several . First, in calculating the per minute cost for line

22

	

termination and for getting started costs, Dr . Johnson has used a factor of 254

23

	

minutes per line for all the companies . I cannot determine from his studies how





1

	

this number was calculated, but the same factor is used for all companies . In

2

	

calculating the pro rata weighting column for switching costs, Dr. Johnson uses a

3

	

fixed allocator for all the small companies rather than individually calculated pro

4

	

rata percentages .

	

The derivation of this allocator is also not shown in the final

5

	

cost studies .

	

Finally, in calculating the cost of tandem switching a factor of

6

	

10,044 minutes per trunk per month is used . This factor is also used in

7

	

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

8

	

transport cost studies .

9

10

	

Q.

	

On page 127 of his testimony, Dr. Johnson discusses comparisons between

11

	

current intrastate end office switching rates and the cost he has developed for

12

	

local switching . Could you comment on his conclusions?

13

	

A.

	

Yes. Dr. Johnson indicates that based on the costs that he has developed that the

14

	

local switching rates for the Missouri companies exceed his estimates of stand-

15

	

alone costs and suggests that substantial rate reductions might be in order . I think

16

	

it is important for the Commission to recognize that the costs that he is using to

17

	

make this comparison are seriously flawed as I have discussed in my testimony.

18

	

Further, the Commission should recognize that in the past, local switching rates

19

	

have been designed to recover both the traffic sensitive switching costs and the

20

	

non-traffic sensitive switching costs that Dr. Johnson identifies as "port" costs .

21

	

Thus, the comparisons that he is making are to an extent an "apples to oranges"

22

	

comparison since the current rates were intended to recover costs that Dr . Johnson

23

	

is not including in his cost comparison .





1

2

	

Q.

	

Let's turn now to the transport studies conducted by Dr. Johnson for the small

3

	

companies . Do you have some of the same concerns regarding these studies that

4

	

you did regarding the switching studies?

5

	

A.

	

Yes, I do have some of the same concerns .

	

Dr. Johnson's analysis of transport

6

	

costs for small companies rests on a regression analysis of costs per circuit for

7

	

Verizon, Sprint, SWBT, and Century/Spectra . The regression is based on costs

8

	

per circuit for each of the wire centers of these companies, both large and small .

9

	

The sample, for example, includes circuit costs in St . Louis, Kansas City,

10

	

Springfield, and Columbia where traffic volumes, circuit densities, and trunk

I 1

	

efficiencies are very high . There are a significant number of wire centers in these

12

	

areas where circuit costs are low in relationship to distance and the number of

13

	

lines served that undoubtedly reduce the costs reflected in the regression analysis .

14

	

Though the small companies do not operate in these areas, the analysis done by

15

	

Dr. Johnson includes the cost of serving high density urban areas in the overall

16

	

cost development for these companies . I am quite certain that Dr. Johnson's

17

	

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

18

	

small companies .

19

20

	

Q.

	

Can you explain some of the cost characteristics of interoffice networks that

21

	

impact the circuit and per minute costs as customer density decreases?

22

	

A.

	

Yes. In today's fiber optic networks, the number of circuits that can transmitted

23

	

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





1

	

equipment used to transmit light over the fiber network . As the number of

2

	

circuits that can be handled increases, the electronic equipment becomes

3

	

somewhat more costly but dramatically more efficient in the number of circuits

4

	

that can be handled over the same number of fibers .

	

This causes a substantial

5

	

reduction in the cost per circuit . Thus, as the traffic density grows the cost per

6

	

circuit of handling the traffic decreases considerably .

	

Costs per circuit in urban

7

	

areas where interoffice traffic volumes are high are considerably less than in rural

8

	

areas where traffic volumes are lower and a smaller number of circuits is

9

	

transmitted over each pair of fibers .

10

11

	

A second factor that influences the cost of transport services in urban areas versus

12

	

rural areas is the size of the trunk groups and the economies of scope that can be

13

	

obtained in terms of the average usage of each trunk .

	

Trunking networks are

14

	

engineered to meet peak demand periods so that customers do not experience call

15

	

blocking even during the highest usage periods . As the overall quantity of traffic

16

	

increases, the required number of trunks grow at a slower rate than the traffic

17

	

quantities because the overall efficiency of the trunk groups increase . This means

18

	

that during a month a higher number of minutes per trunk can be handled through

19

	

larger trunk groups than smaller ones . With a higher number of minutes per trunk

20

	

or circuit, the overall cost per minute of transport will be lower in an urban area

21

	

than in a rural area with smaller amounts oftraffic and smaller trunk groups .

22





1

	

A third factor that impacts the cost of trunking in rural areas is the fact that

2

	

circuits using digital transmission technology are provisioned in minimum

3

	

quantities of 24 trunks at a time, a TI or DS 1 digital service .

	

If the engineering

4

	

requirement calls for 26 or 28 circuits, 48 will still need to be provisioned causing

5

	

additional losses of economies of scope . The percentage impact of this

6

	

investment "lumpiness" tends to be larger in small offices with relatively small

7

	

trunk groups .

8

9

	

Q.

	

Are these factors recognized in Dr. Johnson's cost studies for the small Missouri

10 companies?

11

	

A.

	

Only partially . Dr. Johnson's studies, I believe, partially recognize the first factor

12

	

in that the cost calculations for individual wire centers of the large companies will

13

	

show varying costs per circuit depending on the traffic density encountered in that

14

	

wire center . However, the regression technique used by Dr. Johnson on all wire

15

	

centers of the large companies, both urban and rural, to arrive at a cost per circuit

16

	

for the small companies does not recognize that the mix of rural, high-cost, versus

17

	

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

18

	

large companies .

19

20

	

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

21

	

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

22

	

converts the cost per circuit to costs per minute by dividing by a fixed factor of





1

	

10,044 minutes per circuit . This factor is the same as the factor used in the FCC

2

	

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

3

4

	

Q.

	

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

5

	

A .

	

I do not believe that it is . It may not even be representative of actual trunk usage

6

	

in urban areas. At the time the FCC implemented its local transport rate

7

	

restructure several years ago this issue was raised in relationship to the trunk

8

	

usage that should be used to convert the cost of a dedicated circuit to a per minute

9

	

rate. In that proceeding the FCC established a 9,000 minute per circuit level as

10

	

presumptively reasonable for trunks around the country, which on a national basis

11

	

are heavily concentrated in and between urban areas. In exploring the impact of

12

	

this factor over the years, I have occasionally conducted, or seen the result of,

13

	

studies of actual trunk usage for rural companies .

	

In most cases these tend to

14

	

show actual usage of 4,000 to 6,000 minutes per circuit . Dr. Johnson's studies do

15

	

not take this lower usage per trunk into account and thus, I believe, substantially

16

	

understates the transport costs of the small companies .

17

18

	

Q .

	

Does Dr. Johnson's comparisons of the current local transport rates to the costs he

19

	

develops cause you similar concerns to those expressed in regard to the

20

	

comparison to local switching rates?

21

	

A.

	

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

22

	

appropriateness of existing local transport rates based on comparisons to the costs





1

	

he develops, which I believe substantially understate the actual transport costs of

2

	

the small companies .

3

4

	

Q.

	

In evaluating the costs developed for the small companies by Dr. Johnson, does

5

	

the Commission need to take into consideration issues raised by SWBT, Verizon,

6

	

and Sprint related to the costs of their respective companies?

7

	

A.

	

It certainly does . Sprint witness Farrar details in his direct testimony a number of

8

	

concerns regarding the cost study inputs used by Dr. Johnson and, as described

9

	

briefly earlier in my testimony, arrives at costs for Sprint's services that are

10

	

several times higher than the TSLRIC costs developed by Dr. Johnson . I expect

II

	

that the rebuttal testimony of SWBT will also raise similar concerns .

	

If the

12

	

Commission determines that Dr. Johnson's inputs, assumptions, and modeling are

13

	

not appropriate for Sprint or SWBT and should be changed, similar cost changes

14

	

would need to be reflected in revised inputs to the regression analysis used to

15

	

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

16 techniques .

17

18

	

Q.

	

Would such adjustments be necessary if the Commission determines that the cost

19

	

studies you presented in direct testimony were more representative of the actual

20

	

costs of the small companies than are Dr. Johnson's study techniques?

21

	

A.

	

No, they would not. I continue to recommend that the Commission use the cost

22

	

studies I presented in my direct testimony as the basis for determining the small

23

	

Missouri companies' costs of providing switched access service .





''r

1

2

	

Q.

	

On pages 44 through 49 of his testimony . Dr . Johnson discusses his development

3

	

offactors for including common costs in his cost studies . Could you comment on

4

	

his analysis and conclusions in relation to the small Missouri telephone

5 companies?

6

	

A.

	

Yes. Dr. Johnson recognizes that his method for arriving at estimated common

7

	

costs is less precise than other estimates in his cost studies and thus might be

8

	

subject to additional scrutiny . In addition to that admission, I believe that the

9

	

Commission should be aware that the numeric analysis that led to his conclusions

10

	

focused solely on Sprint, Verizon, and SWBT and did not involve any analysis of

11

	

the common costs of the small Missouri companies . In reviewing these types of

12

	

costs for small companies in other proceedings, it has been my experience that the

13

	

common costs of small companies differ significantly in relationship to other

14

	

costs from the relationships experienced by larger companies . This is another

15

	

area of Dr. Johnson's study where the actual costs of the small companies have

16

	

not been appropriately reflected, but have been assumed to be similar to larger

17

	

companies . Since Dr. Johnson's method for estimating common costs relies on a

18

	

percentage relationship to other costs, his common cost estimate would be

19

	

underestimated to the extent that he has underestimated the switching and

20

	

transport costs of the small companies .

21

22

	

Q.

	

Does this conclude your rebuttal testimony?

23

	

A.

	

Yes, it does .
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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 :

EXECUTIVE SUMMARY

1 .

	

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

2 .

	

Ananalysis 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 Commission (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--
(i) 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 ofAugust 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 carver 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, Q 96 . FCC Public Notice CC
Docket No. 96-45, DA 98-1205 (released June 22, 1998) lists recognized self-certified "Rural Telephone
Companies."



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 million2

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. 3 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 Carriers 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 :

r This is the amount of non-nual support produced by the FCC's decision ofOctober 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 No. 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

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 ofexplicit support . Applying the non-Rural

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

The dramatic decrease in explicit support to Rural Carriers by applying the non-Rural

method raised considerable concern among a number ofTask 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.
s 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, rural and non-rural, rather than
non-Rural Carriers only.

Non-Rural Carriers $23.52°
Rural Carriers $59.36
Combined $26.09

following results :

Non-Rural Rural
Current Support $207 M $1,553 M
FCC Method Support $241 MS $451M
Difference + $34 M - $1,102 M



Section 254 of the Telecommunications Act of 1996 .6 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 Carriers which is consistent with the 1996 Act .

Two additional differences between Rural Carriers and non-Rural Carriers contribute

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 :

"

	

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

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 ifthe 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

resulted 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 .

s Pub . L . No . 104-104, 110 Star. 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 .7 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

Carriers 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 result of

errors or radical changes in the amount of explicit support developed from a model which

is 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." 8

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 ofthe proxy

' Data on overall loop revenue requirements was obtained from the Universal Service Data Collection
material submitted by the National Exchange Carrier Association (NECA) to the FCC on October 1, 1999 .
See letter ofOctober 1, 1999 from John G. Ricker ofNECA to Magalie Roman Salas .
' White Paper 1, page 7 .



model tool for use with Rural Carvers . Essentially, these criteria required any model to

demonstrate the following :

"

	

It 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 Carvers and between Rural Carvers
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 terns of size, geography and regions of the nation.

Application ofthe 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 results to
overestimate the actual data. In 12 percent ofthe wire centers studied the
model data overestimated route miles by more than 200 percent .

"

	

Model results for the type ofplant 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 .



"

	

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

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 ofthe 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 arrives 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 ofRural 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



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 policy 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 and market 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 Mode? 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 .
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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 . l°

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 determination 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

	

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

STEP 2

	

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

STEP 3

	

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

STEP 4

	

The statewide average cost is compared to the nationwide average
cost. For states where the statewide average cost is 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.

STEP 5

	

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.



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 rules non-Rural Carriers 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 federal 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

comprehensive 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 ofthe

presentation made to the Task Force may be found in Appendix C. 12 Additional

schedules showing state specific details ofthis analysis are included in Appendix D. For

purposes of this analysis, the FCC model was run for both the non-Rural Carriers and

Rural Carriers . 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 (USTA) based on data for non-rurals received from the FCC. The data for

"See also, http://www.wutc.wa.gov/rtf
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the Rural Carriers was provided by AT&T, at the request ofthe 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 .13

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. 1°

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

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

Based 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 .
14 Based on subsequent changes in the FCC outputs, the size of the fund for non-Rural Carvers is now $220
million .



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 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 . 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

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.

following results are produced:

Non-Rural Rural
Prior Support' s $207 M $1,553 M
FCC Method Support $241 M $451M
Difference +$34M - $1,102 M



The dramatic decrease in explicit support to Rural Carriers by applying the non-

Rural method raised considerable concern among a number ofTask 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 ofcosts at the statewide level. This exercise

clearly demonstrates that the overall 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 ofcombined 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 ofthe

nationwide average forward-looking cost. The results ofapplying lower funding

benchmarks to the combined Synthesis Model data are as follows :

Support Level Total Support Number of States

135 percent $0.7 B 16

125 percent $1.1 B 17

120 percent $1.4 B 21

115 percent $1.8 B 24



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 :

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 .16

is 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 .

Support Level Total Support Number of States

135 percent $3 .4 B 44

150 percent $2.8 B 43

175 percent $2 .1 B 43

200 percent $1 .7 B 42



In summary, the analysis of applying the non-Rural Carrier universal service rules

to Rural Carriers raised significant concerns 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 Criteriafor Evaluating Proxy Cost Models

that was adopted by the Task Force on November 23, 1999, after extensive discussion

and debate. A copy 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 ofmethods for evaluating the proxy cost
models. Evaluation of these criteria will involve informed judgement, particularly in
making determinations ofwhether 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, 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



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 results 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 ofthe SYNModelfor Rural Companies. This

presentation documents the full extent of the analysis, provides detailed data developed

during the study, and summarizes the preliminary conclusions ofthe 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 . 18

As documented in S4 - S6, the analysis included a detailed study of 23 sample

companies, and a comparison ofmodel results to actual company data for 195 additional

companies.' 9 The 23 sample companies 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 :

1 ' See http://www.wutc.wa.gov/rtf
'e Individual slides in Appendix E will be referenced by an abbreviation . Slide 2, for example, will be
abbreviated as S2 .
'9 The 13 companies in the "large company" group are included in other groups as well.

New England 1
Other Northeast 3
Southeast 3
Upper Midwest 4
Lower Midwest 2
Mountain 3
Southwest 4
Northwest 2
Alaska 1



Insular 1 20

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

Also included in the analysis were comparisons to 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 for other

Alaska LECs without making model 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

20 The total of the companies equals 24 since the insular company is also the New England company .

follows :

Under 500 2
500-2,000 4
2,001-5,000 7
5,001-10,000 4
10,001-50,000 4
over 50,000 2



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

resulted in over 50 unmatched study areas between the two lists . Ifthe 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 oftext 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



established by the Task Force. Appendix A contains excerpts from that Executive

Summary .

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 .

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 .

1 .

	

Model Structure

Task Force Structure Criterion # 1-FCC Model Criteria2t

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.

r' 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 S 11

- 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 ofadvanced 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 ofthe analysis, we observe that the model does use current wire center

locations . The Task Force did not explore or analyze the network design, 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.
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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 ofthis 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 administrative 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 - Allfunctions 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 HAI model where that cost normally appears . The results of the analysis

produced no other observations wherein the model did not comply with this criterion.



FCCModel 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 . Our 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 ofReturn 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 estimatesfor 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 ofjoint 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

u See S 13 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 .

Our 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 confusing.

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 23 (USDA) 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 HAI 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

~ 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 ofthe Code of Federal Regulations .



operations expense) is included with the Network Interface Device (NID) cost element,24

and several expense-related inputs (e.g ., corporate overhead, and expense/investment

relationships) appear to be hard-coded in the program .25

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 . Our observations are

that model assumptions are generally available via separate inputs, although the ability to

examine these assumptions is hampered in some respect 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 ofsupport calculation

The tenth criterion 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.

	

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

1` $7.32 per line cost is hard coded in cell C33 ofthe Per Line worksheet and is the only value totaled in
cell C35 ofthe Per Line worksheet. The calculation ofthe totalNM cost in column GM of the Investment
Input worksheet includes the product of C35 of the Per Line worksheet times the total lines .u Seepreviousfootnote. Also see, for example, cell H19 of the 96 Actuals worksheet, which appears to be
hard-coded . This value is used in calculating COE switching expense in columns DS, EZ, and FB ofthe
Investment Input worksheet.
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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 S27

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 ofthe exchange. In Rural Carrier situations, these anomalies could result

in significant cost variations .

b .

	

Ata 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)26 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

16 Model results were taken from columns AK and AL of the Investment Input worksheet



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 .
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c.

	

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.

In a presentation made by Rural Utilities Services2s (RUS) to the Task Force an

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

27 The widest variation for a single wire center had model results of 1,032 miles in comparison to only 87
actual route miles .
Zs The Rural Utilities Service is a Rural Development Agency ofthe United States Department of
Agriculture. Formerly the Rural Electrification Administration, the RUS fmances and provides technical
support to approximately 825 rural telephone companies and cooperatives serving about 5.5 million rural
households and businesses .



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 (S36) . This analysis

showed that over 30 percent of 274 wire centers had exactly one residence line per

household, and over 50 percent ofthe 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 to actual results (S37) . In over 25 percent of

the wire centers, the percent ofresidence lines to total lines was 20 percent or more

higher in the model than in actual results, and in over 55 percent ofthe 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 ofcompanies. 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 ofthe 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 is 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 those density zones .

The Synthesis Model relies heavily on the density classification of particular areas

to determine many ofthe 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 HAI 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."



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 .
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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 ofwire center area in the density

calculations in the Synthesis Model . In 95 percent ofwire centers the area is understated,

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

character ofmost Rural Carrier areas could be a contributing factor to this

underestimation .

II.

	

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 .



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. Themodel 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 S62) 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



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. It is

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 ofthe average "lot" size that would occur at the upper end of

each density zone (S65) Judgmental 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 based 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



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 (S74), 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 (S74), but individual company results were again widely

variable . In reviewing the impact these assumptions have on universal service costs, it



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 in Chart 4 indicates that in nearly 90 percent ofthe 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 variations 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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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 . S84

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.
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Chart 5 - Modeled COE Switch Investment vs .
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While the 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)

capability, and intraLATA presubscription capability . Communications Assistance for

Law Enforcement Act?9 (CALEA) features are rapidly being deployed .

z9 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 results

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 .

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 .

In analyzing the output results ofthe model for general support assets,

comparisons were made between results ofthe 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 ofland .

Comparisons of model results to actual for the various groups of companies differ

somewhat (S92). As expected, for the group of large companies the modeled land

investment is 22 .9 percent greater than actual investment . However, for the remaining



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 (S93) 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 from 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

(S96) 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 (S97) 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

(S 101) show the large majority of companies with modeled investments more than 25



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-length 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 (S 104-S 105) 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 Utahqdaho 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 (S 107-S 108) 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 ofpredicted vs. actual results within the Rural Carrier universe . If the



Synthesis Model was a good predictor ofactual 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

universe .
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ifthe-model were an accurate picture ofreality. 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

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 .

S 114 - S 118 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 ofnon-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

ofcustomer operations expense assigned to the local and loop functionalities by



separations studies for 19 sample companies 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 Carriers generally have relatively small amounts of interoffice and toll

facilities, so the large majority of network operations expense for these companies result

from the provision of supported services . As shown on 5125, 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 operations 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



be related to modeled functions . Comparisons of actual total corporate operations

expense to modeled expense (S 129) 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 (S 134) . Of

some interest in this analysis is the amount ofthe total cost in the transport area,

particularly the highest value for this category of $55 .95 per loop per month .

S135 - S 137 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 beyondjust density considerations . For example the company with the fourth

highest overall cost has the highest density of any of the sample companies .

5138 - 5140 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 .



S 141 - S 143 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 Model 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 .



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 .

c .

	

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 .

c .

	

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.



a .

	

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 .

b .

	

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

c .

	

Onaverage, special access services purchased by large users represent three
percent of revenues for Rural Carriers vs . 18 percent for non-Rural Carriers .

d .

	

There is substantial diversity in special access revenues within the Rural Carrier
universe ranging from zero percent to 36 percent .

5 .

	

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

a.

	

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

b .

	

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

c .

	

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 .

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

a .

	

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

b .

	

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 .

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

a.

	

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

b .

	

Average per-loop investment for Rural Carriers increases as the number oflines
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 .

c .

	

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) .

8 .

	

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



a.

	

Average plant specific expenses per loop are $180 for Rural Carriers versus $97
for non-Rural Carriers .

b .

	

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 .

c .

	

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).

d .

	

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 .



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 ofwhether 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 .

1.

	

Model 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 impede 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-
run 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 ofthe 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 ofreturn
for intrastate services . . . .



"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 ofjoint 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 model 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 .

c . 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 . 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 .



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 .

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 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 requirements .

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

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.

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 .



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 .
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 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 .

b. Central office switching investment results should be reasonably comparable
to actual investment amounts in those companies that have digital switches with
SS7 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.



c. 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 ofmodel 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 .



Appendix C

This appendix is the presentation delivered by Bob Schoonmaker ofGVNW Consulting,
Inc . during the January, 2000 Task Force meeting in Washington, D.C. entitled "Impact
ofNon-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





Data sources for Analysis

" Non-rural ILEC3
- Data supplied by USTA based on data for don-mass
received from FCC sign

Rural ILECs
- Data supplied by AT&T dosed on AT&T cone of SYN
rMdel for rural study arega

" Oata from both sources was transmitted as SYN
output file for each company/study area

" Total data - 9 CO's, over a gigabytes

?.1. y .~ ."^-

NECA letter to FCC of December 23, 1999
- NECA calculated non-rural high Cost support of 5091

million vs. FCC calculated $0.77million
- Appears to be program error using incorrect -datatift'
value of special access lines

" Verification of individual rural study area
information

" FCC issued public notice January, 2000 correcting
model and non-rural results.

+ Assume that inputs to model and methodology
adopted for ncn-rural companies was applied to
both rural and non-rural ILECs

" Analyze impacts an both rural and non-coral ILECs

,f Identify ccncems with non-rural methodology it
applied to rural companies as well

Known Data "anomalies"

.Neither rural or non-rural data included LNP costs
as data inputs - FCC did adopt LNP cost

I " Non-rural data contained Gallatln River, IL study

area which is a rural company

Rural data not included for :
- Alaska study areas 124)
- Guam
- Virgin Islands
- Micronesia
- Nurr9rous , misrnamhas'between nodal study areas and
USAC study areas (over 50)

+ Impact on non-rural only calculations of
. No LNP Cost In non-rural data
- Gallatln Slyer, IL in non-mral data

National USF cost per month
- FCC - $2.64
- GVNW - U3.$a

Annual Support hon-rural only (model only)

- FCC - $252 .1 trillion
- GVNW -'5262 .5 mliion

Known Impact of Data Anomalies
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Analysis Results - National Loop
Cost

?~t
+ National Loop Cost - Non-Rural Only

_-"

	

Non-Rural $23.52

^

	

+National Loop Cost - Combined Rural and Non-
Rural

- Combined 1.6 .09
- Non-Rural Corhoanies- $23 .52
- Rural Companies - 159 .36

4 Analysis of Results - USF Support
xa (excluding Hold Harmless)

Non-Rural Companies Only
- Current Support-5207 .3 nvltim
- FCC method Suppon- $262.5 mllipn

Combined Non-Rural and Rural Companies
- At Gorrganies

" Cwxnt Supppn-S1.750 7mil.
" FCCMetr 9uppon-Se92c maiim
" Change 3(1,0687) mllipn

Analysis of Results - USF Support
(excluding Hold Harmless)

" Impact on Non-Rural Companies-FCC Methoo
- support

	

In Non Ru1W Only .$262.5 mllipn
- Support vnth Corroined mtnpnies-5241 .1 mllipn
- Change " S(2LJ) million

n of States receiving support- Non-Rural Only
- cuosntly-zo
- Non- Rural only - 7

a of States receiving support-Combined Rural and
Non-Rural

- Currently - 52
- Non-Rural Companies- 15
- Rural Companies- 15

c",+

Analysis of Results - USF Support
a (excluding Hold Harmless)

+Combined Non-Rural and Rural Companies
- Non-Rural Companies

" Curram supcpn -U07 < m .u.W
" FCC MothW Support- 5261 .1 million
" chenge-5317 hilipn

- Rural Companies
" Current supped - $1 .553.3 r iilioh

+ FCC Method Suppan- $.1509 miIiikoh
" C~Qe,9(1 .068.7) melitm

AternativveValues- LowerSupport
Level
Support Level Total Support *of Sl ates

135°.6 5692 .0 million 16

125°.6 $1,070 .2 million 17

120'6 ji .jB2 .2 million 21

115% $1,847 .5 million 24





Alternative -~Studva
Higher Support Level

14
I

	

SuDCCrt Level

	

Total.Support

53 .382.3 million

S2,787.4 million

52,130 .9 million

57,728.3 million

Summary

" Aoplication of FCC methods and model inputs to
rural companies has major negative impacts

" Single biggest impact is likely the decision to base
support on statewide average cost rather than
study area average cost

" Personal opinion - Use of FCC methods and model
inputs for rural companies does not provide
sufficient, predictable support for those companies





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.wute.wa.gov/rtf) in a file named WP4-Appendix-D .xls .





Comparison of Lines and Monthly Cost
Preliminary Analysis of Application of Non-Rural USF Rules & Methods

Appendix D
Page 1 of 2

To Both Non-Rural and Rural Companies

Switched Lines Monthly Per Line Cost
STATE ABBREV Rural Non-Rural Total Rural _Rural Non-Rural Total

Alabama AL 194,658 2,159,703 2,354,361 8.3% $ 60.42 $ 35 .26 $ 37.34
Alaska AK 155,426 155,426 0.0% $ - $ 22.40 $ 2240
Arizona AZ 153,499 2,719,294 2,872,793 5.3% $ 71 .35 $ 20.62 $ 23.33
Arkansas AR 395,776 960,914 1,356,690 29.2% $ 68.04 $ 27.63 $ 39.42
California CA 198,208 22,285,909 22,484,117 0.9% $ 58.61 $ 19.76 $ 20.10
Colorado CO 108,475 2,651,630 2,760,105 3.9% $102.27 $ 22.56 $ 25.69
Connecticut CT 20,168 2,264,859 2,305,027 0.9% $ 32.70 $ 23.90 $ 23.98
Washington DC DC 980,551 980,551 0.0% $ 16.20 $ 16.20
Delaware DE 559,794 559,794 0.0% $ 22.11 $ 22.11
Florida FL 139,521 9,477,138 9,616,659 1 .5% $ 58.19 $ 23.07 $ 23.58
Georgia GA 699,295 4,033,311 4,732,606 14.8% $ 51 .47 $ 25.83 $ 29.62
Hawaii HI 716,211 716,211 0.0% $ 21 .41 $ 21 .41
Idaho ID 204,404 528,261 732,665 27.9% $ 63.47 $ 26.46 $ 36.78
Illinois IL 424,000 7,859,474 8,283,474 5.1% $ 43.61 $ 21 .73 $ 22.85
Indiana IN 367,546 3,109,293 3,476,839 10.6% $ 51 .40 $ 27.26 $ 29.81
Iowa IA 508,018 1,113,218 1,621,236 31 .3% $ 66.67 $ 23.39 $ 36.95
Kansas KS 243,075 1,351,910 1,594,985 15.2% $ 87.83 $ 24.08 $ 33.80
Kentucky KY 253,521 1,800,011 2,053,532 12.3% $ 65.77 $ 32.92 $ 36.98
Louisiana LA 163,381 2,286,640 2450,021 6.7% $ 61 .73 $ 28.77 $ 30.97
Maine ME 112,239 668,153 780,392 14.4% $ 76.17 $ 32.98 $ 39.19
Maryland MD 5,971 3,688,106 3,694,077 0.2% $ 38.07 $ 20.92 $ 20.95
Massachusetts MA 3,760 4,411,630 4,415,390 0.1% $ 40.39 19.23 - $ 19.24
Michigan MI 243,014 5,945,887 6,188,901 3.9% $ 64.71 $ 25.83 $ 27.36
Minnesota MN 554,999 2,402,305 2,957,304 18,8% $ 60.29 $ 24.58 $ 31 .28
Mississippi MS 78,251 1,247,558 1,325,809 5,9% $ 84.95 41 .81 $ 44.36
Missouri MO 439,048 2,858,071 3,297,119 13.3% $ 63.55 $ 27.71 $ 32.48
Montana MT 142,826 362,570 505,396 28.3% $ 130.59 $ 31 .55 $ 59 .54
Nebraska NE 141,605 808,955 950,560 14.9% $ 99.58 $ 28.25 $ 38.88
Nevada NV 80,681 1,178,639 1,259,320 6.4% $ 65.68 $ 20.52 $ 23.42
New Hampshire NH 45,509 769,880 815,389 5.6% $ 50.36 $ 26.49 $ 27.82
New Jersey NJ 190,396 6,348,573 6,538,969 2.9% $ 27.30 $ 19.30 $ 19.54
New Mexico NM 122,101 787,901 910,002 13.4% $100.49 $ 25.42 $ 35.49
New York NY 650,065 11,334,782 11,984,847 5.4% $ 44.87 $ 18.81 $ 20.23
North Carolina NC 465,502 4,157,795 4,623,297 10.1% $ 43.51 $ 29.77 $ 31 .15
North Dakota NO 142,512 253,381 395,893 36.0% $113.39 $ 25.91 $ 57.40
Ohio OH 464,846 6,204,775 6,669,621 7.0% $ 36.69 $ 26.34 $ 27.07
Oklahoma OK 209,554 1,733,722 1,943,276 10.8% $ 89.48 $ 26.07 $ 32.91
Oregon OR 235,622 1,852,964 2,088,586 11 .3% $ 70.14 $ 23.10 $ 26.40
Pennsylvania PA 1,187,743 6,637,008 8,024,751 14.8% $ 40.35 $ 2202 $ 24.73
Puerto Rico PR 1,087,749 1,087,749 0.0% $ - $ 27.57 $ 27.57
Rhone Island RI 648,885 648,885 0.0% $ - $ 20.89 $ 20.89
South Carolina SC 523,364 1,612,233 2,135,597 24.5% $ 42.79 $ 29.15 $ 3249
South Dakota SD 132,209 275,570 407,779 32.4% $114.87 $ 26.88 $ 55.41
Tennessee TN 363,824 2,865,589 3,229,413 11 .3% $ 53.76 $ 29.57 $ 32.29
Texas TX 582,651 11,477,745 12,060,396 4.8% $ 69.20 $ 23.20 $ 25.42
Utah UT 45,411 1,094,308 1,139,719 4.0% $ 118.35 $ 20.44 $ 24.34
Vermont VT 52,206 315,612 367,818 14.2% $ 62.67 $ 36.12 $ 39.89
Virginia VA 131,146 4,472,486 4,603,632 2.8% $ 52.89 $ 24.89 $ 25.69
Washington WA 385,747 3,280,515 3,666,262 10.5% $ 52.77 $ 21 .38 $ 24.69
West Virginia WV 104,364 813,899 918,263 11 .4% $ 79.12 $ 36.60 $ 41.43
Wisconsin WI 570,398 2,604,627 3,175,025 18.0% $ 55.41 $ 26.24 $ 31 .48
Wyoming WY 26,657 241,197 267,854 10.0% $126.75 $ 33.25 $ 42.55

TOTALS 12,507,766 161,676,617 174,184,383 7.2% $ 59.36 $ 23.52 $ 26.09
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To BMNonRMal

of Nu+R.l USF Rues 6 Ma81oQa
atld Rual Cornf eries

(Ma"s has Em. e0omeles)

CO Ined RtxI rid N R I t

flt[fl N~Rtiro Il
Non-Rm(flEt NonRml Me81od Snots Chern9e frml C~ant CMlga fr.

25,928,616 11,351,472 S 37,280,088 f
Chem

69,270,661 f 57,919,189
Uld N~Rtza

f 13,759,911 S 31,809,928 f 45,569,839 f
N~RE.ra

(12.168,705) f 2,158,456
I2SI NWRValOre4

71,752,572 - 71,752,572 - -
f 6,289,751 S (37,460,734)

32,936,700 - 32,936,700 -
- - - (71,752.572)

- (71,752,572) '
68,980,904 3,198,404 70,177,308 (3,196,401) 12,714,508 9,796,450 51942,958

(32,936,700
)

()

_
6,002,016

(32,936,700)
(18,274350)

-

42,712,636 6,372,42 49,085,256
-

(6,372,420) - - - (42,712836) (6,372,42) (/9,085,256)
9,198,450

42 .881,868 2,391,912 45,273,600 -
(2,391,912

)
- -

(42,881,688) (2.391,912) (45,273,600)1885,756- -- 885,756- _- - (885,756) - (885,756) _

19,902,132 _ 19,902,132 - - - - - (19,902,132) (19,902,132)
-

72,532,272 - 72,532,272 - (72,532,272) - (72,532,272)2 .1132.152 - 2182,152 - - - - - (2,182,152) - (2,182,152)
-

675,216
27,603,744

-
1,139,916

675,216
28,743,660

- -
- (1,139,916)

-
8,646,359 1800,751 10,447,119

(675,216)
(18,957385)

-
660,845

(675,216)
(18,296,541)24,887,172 - 24,887,472 - - - - - (24,887,472) - (21,887,8,2)

180,761
18.093,792 - 18,093,792 - - - (18,093,792) - (18,093,792)27,1W,95B
83,376,186

-
_

27,100,956
63,376,188

- -
-

23838,849 1,779810 25,618,359 (3,262,107) 1 .779,510 (1,482,597) 1,779,510
17,07,938 1,878,936 19,486,872 19,295,971 17,417,035 15,048,883 17,840,718 32,889,601

(63,376,188)
(2 .559,053)

-
15,961,782

(63 .376,188)
13,402,729 (1055,254)68,144,736 - 68,144,736 - (68,144,736) - (68,144,736)18,998,82 - 18,998,820 7,498,213 7,498,213 15,748,195 12,490,757 28 .238,952 (3 .250,625) 12,490,757 9,240,132 1,992,544552,276 _ 552,275 - - - - - (552276) - (552,276)582,72 - 582,120 (582,12) - (562,12)0,507,5% 1,123,92 11,930,616 - (1,423,02 (40,597,596) (1,423.060) (41939,616)1,679,801 - 11679,604 - - (14,679,801) - (41.679,801)

2,782,116 8,882261 29814,380 114,492,193 107,609,929 25,473,513 84,976,625 110,450,138 2,711,397 78,094,361 80,80.5,758 (29 615,668)8,167,628 9,070,692 57,238,320 - (9,070,692) - - - (48,167,628) (9,070,692) (57238,32)
-

3,219,408 - 3,219,408 - - - (3,219,408) - (3,219,408)1,613,012 1,177,128 45 .82,140 - (1,177,128) 97017,975 15,005,639 112.103.614 52,374,963 13,08,511 66,283,471 15,085,6391.918,012 - 21,918,012 - - 22,794998 8,914,489 31,70,486 876,986 8,914489 9,791,474 8.914,4891,553,864 - 11,553,861 - - - - - (11553,864) - (11553864)
8,017,764 - 8,047,764 - - - - - (8,047761) - (8,047761)970,058 - 070,056 - - - - - (970,056) - (970,056)
1,329.984 3,00,13 35,130,12 - (3,60,136) 1,914,119 346,392 2,260,512 (29,415,865) (3,453,744) (32869,608) 346,392
0,314,168 - 40,311,168 - - (10,311,168) - (10,311,168) -
1,930,372 5,618,724 3(1,549,08 - (5,618,724 ) - - (21.930,372) (5,618,724) (30,549,096)
5,335,518 - 2,375,516 - - 74,10,617 5,983,728 80,087,373 15,768,131 5,983,726 54,751,857 5,983,7265,341,928 - 15,311,928 - - (15,311,968) - (75,341,928) -
1 .92,168 428,604 63,318,772 (128,60Q -

(61,920,168) (128804) (62,318,776) -
8,727,096 _ 38,727,06

- - -
(38.727,06) (38,767,096) -2,369,536 - 22 ,,369,536369,53 - - - -
(22,30536) (22,369,536) -

- 137,108,028 137,108,028 - (137,10,028) - - - - (137.108,028) (137,10,028) _

3,301.980 1,992,276 43,24,236 - (4 .992,276) - - - (38,3D1 968) (4,992,276) (43,24,235)
2,879,352 - 2.BT9,352 - - 68,889,730 6,191,097 75,093,827 48,010,378 6,191,097 54,204,475 6,191,097
9,968,208 - 2,968.608 - - _ - (29,966,28) _ (2,966,22) _
1,722,928 1,096,741 116,819,672 - (1,698711) - - - (111,722,928) (1 896,744) (116,619,676) -
0,70,436 - 10,730,136 (70,730,43fi) - (10,730,136) -
0,946,592 571,236 11,517,828 12.591 .852 12,02,616 5,866,167 9,791,869 15,658,036 (5,OBD,425) 9,220,633 1,140,28 (270983)
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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





Overview of Criteria
A. " mooel structure

- Concerted . to FCC initiat'rode! pliers
_ Rselistio neuwm trgdeled
Consotenry between so-uaurs and inputs

.Model inputs
- Sufficient variability to reflect individual company
circumstance.,

" Model outputs
- fieesonsde conpambility to eotual res0tis, where
apptopnate

.Model results
- Test 01(easonablen8as

+Geographic Diversity
~

	

_ New England- 1
- Other Northeast- 3
- Southeast - 3
Upper Midwest - 4

- Lower tAICwe61-2
- Mountain - 3
- Southwest - 4
- Northwest-2
- Nests- t
- Insular-1 (sort cl)(New England corepany)
_ Total - 23

j " Preliminary Information
- Cesc ;oticn ci analysis that has been done

- General review of intend

+ Detailed review of criteria and analysis which has

been done

" My personal observations on conclusions or

judgments that result from the analysis

Types of Analysis Done
.Sample Company analysis

- 23 companies
N_

	

- Geographic Diversity
- Size diversity

Lk " Comparison to actual for several groups
- 35 wssoun companias
- 35 Ifnals companies
. 17 Oregon companies
_ 17 UtWdah. Companies
- 91 TDSoorrpanles
- 13 Complies over 20,000 lines*
dws.awvA~w.N ^M..'a'
w+m~sw~.. w

	

io+aw" ,o.+~~
.ws~m .r.+ww ~mmonac

ample companies -Size
e' Diversity

+size of Companies (Access Lines)

-

	

-Under 500-2
- 500-2 .000-4
- 2.001 -5.W0-7
- 5,001 - 10,000 -4
- 10 .001 -50.000-4
- Over 50 .000 . 2





RTF Model Criteria

" Adopted by the RTF in November, 1999
" Has provided direction for the type and scope of analysis Mat
has bean completed

"
'Evaluation of these enters will involve hammed iuagmem,
panlculany in making delernnnatlons of wnemer mere is
-reasonable represenlal,an' c: - rea5oruulis cWllparami,y",
standards that may have varyln0 ints'Orebtiorts depending on
the Cinema under consideration . Whilelhemodelsshould be
evaluated in regard to each of the crara . pagnlenl will peed
to be aaerCl5ed in delemYning the - sufficiency - of full the
individual colada and the overall Oaance of 'sufh[iently'
rhee6ng the Chtena ip alai.-

-Virgin Islands, Guam, Micronesia . Palau, American
Samoa (Insular areas)

- No data m nodal Ip run these areas
- EAensive data gathering required including :

" E[Cherrpe b .i ndah""
" TBIIdempocations
" Sort, walor depth and Mbar geographic dad
" bob equivalent tonne. date
" Road data to, ..arm, aurrWite

- At the present lime there is ho way to use the model for
insular areas

ructure Criteria #1
FCC Model Criteria
" Structure Criteria tit -Model should be evaluated

o in relationship to FCC criteria estaotished in May 8 .
1997 FCC Order in CC Docket 96-a5

14

Model Limitations-Area Coverage

" Alaska -
Underlying data for Naska pomnam65 appbers IB

win
model databases

- Modal tables Mtl¢h are used to run the mpa0 contain
onty Anchorage Teleprwne Cc.

- Cunenlly unable to run the rrodel ter other Naska
Companies

- All Alaska companies show Anchorage as tandem swrtcn
location

- Transoon cWculabons running model as currently
configured would likely o6 eslrenlely high
Model doesnlrefIeplcun6n1Ba1Wrtetechnology
interoffice dansoon typically used in Alaska

-Comparison of model results in January, 20oo to
~"

	

USAC data resulted in over 50 unmaicned study
s,'

	

areas between the two fists
- If ngdel is to be used, mete has must be reCbeNed
- Administrative procedures need to be established to
Update model On a regular basis as study areas change

?q FCC Model Criteria - #1

'

	

" 1 . Least Cost, frost efficient network.
. Use current wire center Icon ians .
Loop design atheismit impede advanced services .
Wire center line counts Milan ablua line count .

- Average loop length from model rallects actual average
loop length .

Observations
- Uses current wire center locations
- Least east, moat efficient network
- Doesn't irndedB advanced mrvcae
Loop langtn essurnofdn not tested





`~~~C-<aodeTCntena #2 -

k
All functions have a cost

.(

	

" Criteria #2 requires that all network elements have
.=

	

a cost associated with them

.Observation
- No LNP cost in any sample companies
- No other observation of hon-complumC.

	

In 'his Crane

o ~e Criteriaia#4 r&5-

Rate of Return & Depreciation
10

Criteria #a - Rate of return must be FCC
authorized 11 .25%

"~ " Criteria #5-Depreciation rates must tall within
current FCC guidelines

FCC Model Criteria #1
(Wire Center Line Counts)

s
" Mooel method to adjust wire line counts

" Observation
Sumehanaal variations in gyre center line counts at present
time

- Overall Impact is understatement of lines
- May be able to gather data on an annual basis to update
vare line counts Out would reculre elpensive
amms abve ehon

el Criteria #3
Forward Looking Cost
" Criteria 03 coils for model costs to Us forward

1-:

	

looking costs and to not include embedded costs of

r.' companies

" Observations
- Model cost structures and inputs are generally
considered to be fonvaro Ieokinp

CC`e

,
WoTeTtriten

All services within the region
" Criteria #5 - Model must estimate costs for all
services including residential, business, second
lines, special access, etc .

- Model parameters are set to attempt to estimate cosb for
all these semC.u
No specific tests conducted to evaluate this COlerla
beyond accesslmas companspns by vare center

- Semple companies Include n0 simgle" One business lines
(unsure wry this is the case)





vv
FCC Model Criteria #7 -
Joint and Common Costs
" Criteria s7-A reasonable allocation of joint and

common costs must be allocated to supported
services.

" Obsewations

- Evaluation ofreal support lu bense anC Customer area
corporate CpetaV0n6 expense inputs presented hereafter
hey be relevant to this Coteba

FCC Model Criteria #8 -
Ability to examine

~ "Observations(cont.I
- User nteral for Choosing conat nias Is confusing
- Model integration between FCCtwo rabbet arid HAI
rnpaales is cpnlusing:

" USDA allfor wtvrork, corp-rafa. and cuelomYr
GpereblexpeNU 01000rree

" Structure snaring asaumpliana Castaysd In HAI output
mddube don't reflect ecteel rhaWl are

" Cost of UNElateral dewasted by model are
IOepurea BIO..11 -corabat. aVerhl Oxpeh.Ii
Iachroed in NIDcoat element

" Several examines related 10n.appear to trehill
.bated I . `,APYt reeal0, Marmara ..heard .
sxpanetaneeathenlrelalOhahipel

o el

	

rrtena #9-
Critical assumptions

V

	

-Must include capability to examine and modify
critical assumptions and engineering principles

. Model assurhotions are ponerally via separate inputs

- See cbservauons under Y6- ability to examine these
assumptions is hampered sort!) by the rnoCal structure

FCCModelCriteria #8 -
Ability to examine

(^ . " Criteria 4&-Underlying formulae, computations.
etc. readily available for review . Underlying Care

p

	

ventiable and output plausible.

-Observations

-Noshall lnadatoreviewloob1091C Wide hurl of
coriirrent. lateral to Willin rewewinp this slimier, of
the arodel

- Documentation of model is hatted and not well organized .
Soma critical informal for rut amg rabbel is in 'history'
obcumant . not opsraang naifor example.

r n l~- r

	

n

FCC Model Criteria8
Ability to examine
" Observations tcont.)

- Outga plausibility will be examined furtherin the Criteria
review process

riteria #10 -
A Level of support calculation

" Must eeavefage support calculation at least to the

wire center level and preferably to smaller areas

t
" Observations

- Model does calculole support at wire canter level

- Some costs calculated at cluster level, but support levels
be not





`Criteria Structure nrr

	

2a-
Network within wire center

-Structure Criteria a2a -At the wire center ievel the

4

	

model chips the network within actual exchange
boundaries

" Map analysis by NECA-
- conversion of tnodol and actual wire center boundaries

- Comparison of nsmork to mo7el wire center boundaries
- Comparison of CBG's to actual vote center GOUrpanes

" Most of this analysis is not complete
Late start

- Technical Problsrns

Model to Actual Exchange Boundaries

Network within wire center

" Observations
. . Plnmdel .1 Cdginal alenrbnic maps for nlodsl use is no

longer in business and Mps cannot be obtained
- MNy5is inComplelE at this point in IIr00

~i `C;Tr_Cntena tructure 2a-
10
, a Network to Wire Center-example

Mileage
'Criteria tt2b- Route mileage is reasonably
sufficient to serve customers in the wire center

" Analysis completed
- sample companies-requested route mileage at plant by
we center

- Model output- tender and aisldoution plant footage

- DiSCreOpncy Inherent in study information-actual
rNleagelikelytoinclude nlerOtelavldlee





RiFCriteria
Mileage
is Model to xwat hauls

	

N of Wire Centers

	

of Wire
Miles

	

I

	

ICsmers

RTF'tnterria -- tr6Cture #2c --
Cluster locations

1
4

" Criteria a2c-Cluster locations in model
appropriate so that 18,000 foot maximum is not
violated using available rights-of-way

" Analysis performed
- Sum-group of sample company wire centers that have
DLC deployed

- Comparison of cWSter counts Between actual and modal
- Analysis presented in CSWF output sealer,

i i r Criteria Structure n2b -Route
Mileage

i
" Observations

7"

- Model generated mute miles generally greater than
acmd1 hies

- Substantial diberances between mute miss in a large
poniop of the wire cehler5

- No anampt n1ad0 to review modal calculation of
dlslance5 . UhCenenwhether thedptrda0apnisvalm.
Nso may be vananC95ln the way he apUal data 15
CCUntbd .
Largest duemnce- tvpdH - 1 .092 miles, =uel - 87
miles
Unsure what conclusions . it any . to draw IrOM this
analysis

" Criteria a2d -Access line counts for residence and
business customers bywire center will be
consistent with actual

" Analysis performed
- Comparison of model and aauel total lines
- Asedentiul line9thousehold
- Comparison of °s Residence lines to total lines model vs .

actual





lo"'10 *20°.:

	

1

	

741

	

30.3

tar than .20".6

	

65

a Criteria V2e -The type of plant constructed by the
-

	

model is reasonably consistent with the type of
plant being used in new construction

-Analysis conducted
- Camoansoras of overall plant type constructed

" 9amo. .ompanles
" Unre, groups

as Possible inconsistency with criteria
- Data analyzed palaces construction over time, not new
cor aruglon only

RTF Structure Criteria #2e
Outside Plant Type

	

Aerial o%p

RTi= Criteria Structure *2d-
;Access Line Counts
(

	

" Comments on specific results
-

	

- Model produces no anpie4ine business lines forsamald
Companies (uncertain what impact this has an coat)

- One smale corroany with several wire centers nail n_
business lines from In . Meet

-Observations
- Model results spar from actual . substantially In many
cases

- Linmmppsanold reflect very law second reader.. lines
- % of residence lines to total re11ed1 subslonllel variations
detween model and actual

Group

	

I Actual

	

1
SVN Model lHiOh P[I .

	

1
Low All.

IL Co .

	

191.5°.6

	

160.8%

	

1100.0 ".',

MOCo.

	

191 .4%

	

151.5°.4

TDS Co .

	

1766.4%

53 .6%

OR Co .

	

188.6%

	

159.4%

64 .1%

51 .6%

100 .0°.'6 10 .0%

100.0°.4

72.6°r,

21 .1°6

Large Go.

	

183.3%

	

164.2°.'.

	

195.8 ".6

	

145.8°%

try' u~cttuurre

	

nteriar #2e-
Outside Plant Type

	

Underg. o/d





TFCnitarla -tructure 2e-
Outside plant type
-Observations

- Wide degree 01 variation in individual cah'paot95
- Model builds suostanbally greater percentage of senai

plant then is actually deployed
- Model builds substantially settler percentage of buried
plant than is actually deemed

- Model Wilds substantialy greater percentage of
underground plant roan is actually deployed

- Single set of inputs nationally ov density zone does not
reflect Me geographic averaty acually epenenced

RTF Criteria Structure #3a
Density Zone - Sample Companies

200-650

	

57.3651 24 .2%
650-850

	

10,7091

	

4.5°.6

5 .000-10 .000

zone viniiiii,

	

lt

	

I Lines ee of Todd
0-5 32 .0891 13 .5%
5-100

	

94,8791

	

40 . 1%

100-200 1 29.3851 12,4°.;

850-2 .650

	

1

	

12 .4191

	

S.20b

2,550-5,000 o!

	

0.0>°

ol

	

0.0°0
> 10,000

	

I

	

91

	

00-11.
Total 236.8461 100.0%

W - ntena "tructure #3a -
v Density Zone Consistency
\' eCriteria #3a-Assignment of areas to density

zones are consistent With cost development
associated with zones

" Background
- Major models have nine density zones
- Nurnerous inputs based on density
- Cost inputs related to density to reflect constna tion

donations typical to me type of area . Initially Will on
census block analysis,

- HAI and BCPM calculate density on a census clock basis
SYN Calculates density on the inside area of a cluster

- In 5YN tingle )in . clustersy re assigned ".o density zone 4
(2006501mesJsq-mils)

	

Aim.mll"I'1

i

	

ntena

	

tructure #3a --
Density Zone Consistency
" Analysis completed

- Comparison of gal results between HAI and SYN
models

" Results mown for five companies from the sample
companies

Comparson of model to actual
" Model deal calculated al the Llaster level end
surrnle to the wire center level

" Actual date received from Santa Cornaardes al the
wire center level





Itrlteria A trllCtlJ

	

i+3d
DZ Comparison-Company E
Zone

	

HAI LInes

	

SYN Lines

	

% HAI

	

15o SYN

650-850

2,560-6,000
5,000-10 .0001

10 .000

850-2,550

Total

	

1

DZ Comparison - Company D
Zone

	

I HAI Lnes

	

j SYN Lines I % HAI

	

°.e sv

CriteriaStructure #3a-

. .
i FCr

Y

	

k "
tructure w3ae -

`- A Comparison of wire center areas
" Analysis included nine sample companies and 81
wire centers

" Overall Results-Sq . Miles
- Model-6.735
- Actual-57.830

.Overall Results - Access Lines
- Model-41,037
- Actual-44,120

" Overall Results-Density
- Model-6 .1 Iinesrsp. mle
- Actual-0.81inesbp . mle

Density Zone Consistency
Observations

- HAI end SYN model results are substantially dl8erent In
density Zone assignments

- SYN made['ignores' sudstamal portion 01 me company
operating area in calculetln9 density

- Overall Impecl is to, model Id Identity higher densely than
actual overall operating area

- Assipnmenl of single line clusters to zone 4 is not
eppropdate

1 .722 o.Pk 1 3.4%
7,573 0.0 D1 11 .8 .b

-1 907 O.Oo;1 7.7%

-I - 0.0°6 O.o%.

" I - O,Oobi O .ooe_ -1 .1 0 .0%1 0 .0%

13 .9931 12,8061 1000%1 100 .0%

°.6 Dl Mod . to A.I Area l of Wire Cent . % of wire Cent.

I'Iessthan .90% 29 25 .eos
,50, to -90% 11
5ON10'75't, 27i 25 .9%

-25--m-50"% 3 3 .79e

0to-25°., i 01 0 .0%
10to .25~& 1 1 1 .2%

1 "25%lo-5o% 0 0.0%



er



" Input Criteria C1a-Cost of cable reflects cable

-

	

purchases in both contract and work order
quantities and variation in quantity discounts and
transportation costs

v Background
- FCC Inputs Ior nomrural companies based on study 01
RUS ccmrac'. costs only

- Costs adjusted tar engineenng . sphong, and volume
oscoums

- Nationd input valebs

Cable Type

121ibar bur.

24 hoar bur.

SCAM . I s1 .rim,

$1 .321x . I SlSafi .

481ihe'Wr .

	

S2.01M .

12 Ilea, all

	

i

	

S1.24M.

S254m.

91 .2511.

241iWraer .

	

51.79M. I S2.09M.

48 bear a9r.

	

S2.37/h.

	

I

	

S2.97/ft.

" Observations
- Rural companies generally unable to got volume
ideccunis received by non-rural companies (input level
should be ditlerent from non-rural)

- Single mte does not recognize transportation and
installation variations by region

- Nororuml data based on 199? RUS data-cost changes
aver ume

R Ii F Input fnterl`a
~_#ia

Cost of Cable-Copper

Cost of Cable
r

" Sample company comparisons
- Abempted to goner data
- United,esponses, quesbons regarding wnat specific

costs are included
- No basis tar Comparison

nput Criteria #1 b -
Cost of Other purchased items
" Criteria N1b-Cost of other purchased items reflect
differences in transportation cost, geography, and
purchase discounts

" Attempted to gather data on four items
- No usade responses





RTF Input Criteria ,'*3c

r
Type of Plant Constructed
" Criteria #3c-Assumptions reflect type of plant
construction for area being modeled . Weather and
geography reasonably reflected in assumptions .

" Background
- Model input for type of plain primanly based on
assumptions on pleat mix per Cenety band for leader
(pain copper and bderl one distribution
Model includes some cost nYrllrrvcavon alternatives

- Type of plant cues not vary deed on gedprapns Inputs
swept posGbly in cost mnlmcalion formulas

P,"iF nputCn'eis #3c
Type of Plant Constructed
" Observations

n-	- Single set of inputs does not reflect differences; in damr.:+
construction

- As sank in Structure Criteria u2a model results and actual
plant mix is widely Oiverpem

- Model doesn't reflect widely different circumstances of
NM companies

- Model inputs dorit reflect RUG rules lavonng duped plant

T;f

	

nput

	

nterla #3d-
Structure Sharing

,`

	

" Input Criteria d3d-Reasonably consistent with
construction methods for new construction in the
area . Cost inputs for construction consistent with
structure sharing assumptions.

" Background - Input %

- Extent to which structures are Shared 1wtd other utlllties
- Aerial - pates and guys
- Bunod-Trench
- Underground-Trench and conduit
- Input % rellsons ;6 of cost washes to redo cost

a

-RT -Y nput

	

eria #3
Structure Sharing Input
ensity Zone Underg . % Buffed °% Aerial %

_-5 I
i 00?6
j

100°,; I 50°.6

- 00 100 .̀° too% 50°6

00 -20o I rive- es°6 50^6

00-650 65°-e 65% 50%

50-600 65°° 65%
1

50%

00-2,550 65 .̀6 I 6556 60°"b





" Considerations
- Do Sappinc company and telephone company always
share goesm very rural amass . i.e . Zones 1-27 Zone 37

- m Zone 3 (tots 6 a to 3 .2 wires) will undo snare venom
with eiectnc or Cape 30;:, of the bms7

- In Zone a (lots 3 .2 to .99=real Sell mice shard trench
with Vaccine or cape 70hi, of the Urne7

" Observations
- Aerial sharing too low in Sons I-3

- Bunee snaring too low in :ones 8-A . maybe higher

.Observations
- Structure sharing assumptions have significant impact on

overall lam cost
- Assumptions notconsistent withnrye'yenencelorMal
companies

- If model is used, structure sharing assumption-, should ad
revewed more thoroughly

_ It model is used . structure coal assumptions should be
reviewed here thoroughly

RT

	

nput

	

ntena #3e
Customer and Corp . Oper. Exp.
" Background (Cont.)

- Non-coral inputs lot these items Input on an amoWNlime
basis.

- Non-rural inputs based on analysis of expenses Plus
regression analysts using lines and left minutes of use

- R .Ovam pscusslon esue mpammg these Ire. u to
how much applies to universal service and how much to
other corporate activities

~fi.^~rl~tEId tt
Structure Sharing - Cost

r
C " Background

- Cost of structure assumptitione po not change based on
Structure seaMg assumptions . but do change with
density Zones

- Does the Cost ci the SIrUCUre Change it ehemng ocop4p
" Aeoil-p0 it Pat* assumed in all Casos

5

	

" Booths -Sharing with OSCmCutility mQuiresdeeper
v " nchI death vi . ptowmg. Separation at utilities in
trench

, Un7arground-redulr " e OUCH, for Snared fodlitias-
0. moat recognize and Was sufficient ducts?

" Input Cm ena Mao- Inputs for customer and Corporate

L, .

	

Operations Should recognize impact company sure has anG.

	

these expenditures (I added network operations as well)
" Background

- Network Operations Expense-Testing. Network Power.
Engineering Planning . Dispatcor 8 Troupe. General
Operations AUnvmstmtion

- Customer Operations Expense-Cusomer COroX:,
Marxeting. Bill RendeMg . Cash Collection, Carrier Billing
(CABS) . Canter Customer Contact. Number Services

- Corporate Operations Expanse-Executive, Human
Resources, Legal . Accounting, Consulting, Corporate
Planning . Regulatory

RYrI'nputCriteria Ze
Customer and Corp . Oper. Exp.
" Observations

- Single input par line for

	

ifcompany sizes will not likely
rolled imitations due to company size . dIBeraces m
state regulation . etc

-- Aneuysis of the ihtpact .1 th.sn rapids dommed in output
mien. discussion





Traffic Inputs
o SYN model traffic assumptions

- Basao on composite RBOC data per line

- Assumes same per line traffic per Iunsdialon for all Nrai
ILECa

- Input 0165°;, cf total traffic as i tlara boe tra6ic . Leaas m
C61CUl.con that 96 .69', of local hafts, Is interp6lhe for all
rural ILECS .

- Results in 68.21 :'. o1 total tranlc eelihawd as bcal Oalfic

- Traffic assumotlons nave impact en 5nd O6-c- Usage,
TrahSDOn . anal S.Onalmg cost

t er nput Comments -
'

	

Traffic Inputs - Diff . 8y Company
c

%Din-model

	

,Cohoames o Companies
maaualo5M I-TotalOEM j-LoCWDEM

Companies
-L0.;. I"IMatl .

Less -50'5

25% to 0%

0%to>25% I

	

4)

	

4)

	

a

R5%to .50% (

	

31

	

3(

=:58% -

	

1

	

O I

	

31

	

3

er Input
Traffic Inputs
" Observations

- Model traffic volume for sample companies ati a vrnole
arerea60hablycloSee-aaw,lccalinlam)476e.

- Variations an an individual carW9nV basis are SObstanfia
While the modal has the CaoaM6ty to accept intIViouel
corrtoany valbc inputs through Incimdual ARMIS Ides .
there vroLld be subsanclal newnomnisVarbe
resuiarn2ntstofisher lndividualcpmpwYdtaa. Data for
averags schedule companies would not DO eveilaple .

Other Input omments --
Traffic Inputs - Model to Actual

Taa OEM

	

I

	

1 .566 .662
(000 aronedl

Toi. Local DEM

	

7 .023,260
(000 owned)

ii offraelc I+ojCorrpanies-% laaCompanies Uot
of Local to Total DEM I Local tntat)tfice to Total
(Modull 68 .24%

	

Luca OEM (Mod 46.7'A)

'F

	

utput

	

ntena -
Comparison to Actual Result

-=

	

- Campaneon of Morlel Results to QMUal=51 be ,BmeWBd
carefully to access issue at lonvard-loosing va .
emrl9oded cost

- Conalansdn; for Inuivlcual Itofns +gill nave !hare of less
talovence Oeoenamg an 1ne all

- Inm,dual pughmente will have tc oe maceon me
relavance of the corpanspns





RTF

	

utput Criteria #1c
Gen . Sup. Inv . - Land
v Background - Model logic

- Fled 5 amount perCO based on also
- Percentage of plant in service

" Comparability
-Little isavewlong-lived asset . Lane costs have head

Substantially over time . Fo,,yarl looking cost of land
should generally be greater than actual .

- May be question 01 wnemer Omuaf land includes some
amount of land unnespe0 on a portend looking boss

Gen. Sup . Inv . - Buildings

- Percentage al plant in service

a Comparability
- Buildings are very long hved assets . Cbmoambany veil
decants on building lives by company . In peneml bWo ng
costs have risen substantially overtime. Fclwam looking
coats Should Inersore generally be greater than actual

- Building ityanlodas ir, actual use may as greater than
tomato looking need because of regulations in COE
building requirement, from mechanical 10 digital

`PT 16ut`Y~putCriteria -tic-F
Gen . Sup . Inv . - Land
" Observations,~rt

f®L

	

- Overall group comparisons shows estimated land
:C

	

Investment significantly less than assure investment. This
;ZC

	

is mconestent wllh the general direction of land cost .
- Individual company results very Widely Wit most
companies snowing over 25s;vanaton Jobs or minus)
belw'ban actual and model investment .

RTF Output Criteria #1 c
Buildings - Model to Actual

t.

	

Is 000a)
Group

	

1
Model Results

1
	Ptlual

Iloncia Co .

	

121 " 205

	

1
24,515

	

1311-11
. °.

Mrsscun Co .

	

48,24922.555

	

1130 -v
UVIdah.CO. 21,525 123,951

	

-10,1~v

'k'
regainregain Cc

	

112,789

	

114,582

CS Co .

	

1 -0239

	

159.174t

Sample Co.

	

187,958

Large Co.

	

1127,858





.-25% -25;ato -tb%lo +1o%to
Lao,;. L255a

utput Criteria #1 c -
S` A Vehicles
t:

" Background -Model logic

lo, '-'

	

- Percentage of plant in service

- Comparability
- Vehicles are a short to medium length eases Cost of

vehicles h.UensmllyIncreased over tinle. Forwaal-
looking coats night be somewhat greater than scaled .

- Vehicle needs In companies vary based on density,
lem9tn, company size, eR.

" Observations
- Group results vary widely with estimates of building costs
both higher than and lower than actual for venous groups
N companies .

- Individual company results show wide varianarl5 from
actual wart large burnf ors of conpaflias varymg oy25%
or greater tooth higher and lower).

m

Group

	

I Model Results li	Actual

	

°.8 old

Illmois Co .

	

13 1 663

	

18.394

	

1-54
.2

Missouri Co.

	

17,833

	

19,737

1.111ldano Co .

	

13,793

Oregon Co .

	

12.249

	

1 5.594

	

1 .59 .6

-37 .7TOS Co.

Sample Co .

7,766

14,061 122,454

19 .5

51 .2

15,525 119,593 120 .8

Large Co .

	

130.973

	

137,258

	

1-16.9

:'

	

is Observations
- Overall results chow vehicle investments s9nnicanuy
iowor than actual for all groups al companies .

- Although company results show vanatlons tram actual
both high ono low, a substantial melanty redloct =set
results more man 26% lower than actual .

- Would upossr that mcdei understates vehicle costs
overall witt, significant individual Ccmpany variances.





" Background - Model logic
- Perronlage of pfee, in service

- Category InuOi es inheres, hailers, odchhoes,
snpwhgpile9, drill, bonny equipment etc .

- Egu,ement tlfe is medum Inngtn . Cost cl egulpmam over
time hasprot increased in general . Forward looking
should re more than actual

- Smell company investment in this category vanes winery .
Some use contractors and rave line Inventory.

RTF Output Criteria #1c
Gen . Sup . Inv . - Furn . & Off . Eq .

lr

	

Background - Model logic
- Percentage of total plant in service:.

Comparability
- This categoryihi relatively Ong-livec assets such

as furniture . Ono relatively BnOn4Ived assets such as
Copy ma:rmeS, tax machines. e:c .

- Varactity'in actual results Iron age of equipment am,
from whether functions are peforried in-house 01
contracted art (billing . for example)

F�~1 .s

	

4
y OF'~ utp'~G`rrtena#1c

A Tools & Work EgWNModel to Actual , ,

a

	

r a .̂r

	

; v

	

v.

	

~ , ` k

.'fK"Output

	

nterla n1c
A Gen . Sup. Inv.-Tools & Work Eq

-observations
- Wide venation in individual cornpany mcCal estimates
and actual investments,

- Model estimates tend to Show lower investments than
actual for most groups . For many of them the differences
are aurslani

F Output Criteria #1E
Furn. & Off . Eq . - Model to Actual

1

	

fawat

127 .8

1
159 .4

-.92.5

27.0

1136 .2

7fi0 .4

1113 .5

Dill

Group
I
,2594 -25%to -70%to

70°s I " t09; L25°.;. .
"10°":.10

I

x +255:
.

IL Co. 19 Ig it

MO Co . 117 1
14 11 112

UTAD Co . 113 10
OR Co. 1 10
TDS Co. 147 114 13

Illinois Co, 15 .484 4292

Masoun Co . 11,261 14,341

uVloano Co . 15 .862 04Ira .
Oregon Co. 2 .963 12 .332

TDS Co . 16 .994 0,042

SalrpIeCO . 120.777 7,979

Large Co . 133.095 15,502





25'-, -25-, .to -t0%to

F~`Output

	

merle #1c
" Tot . Gen . Sup. - Model to Actual
10

	

is 000x,
Group

	

I Model Results I

	

Actual

	

,On

Illinois Co.

TEE Co.

41 .556 151,138 1-18 .5

Oregon Co .

	

123.784

	

132,930

	

1-27.8

139,710

	

1 175,Ql -21 .7

SampleCo.

	

1140,785

	

1 119.041

	

1183

Large Co .

	

1254 .966

	

1205.665

	

124.0

S'

utput Criteria #1c-
General Support Investment

F
C -observations

- Candidly is a smaller pan of the total Company cost then
CSWF and COG Swioning
Model method does not reflect individual company
cifterendes m w . ..tonss

- Model method generates anaely vamng results m
companion to actual

- For longer fived assets the mdel my not reflect torxard-
. Ioownggas

RTF Output Criteria #1 c
Gen. Sup . Inv . - Furn. & Off . Eq .

r
? -observations

- Individual company results very widely from model results
wit" u suostantial mlority of the companies having acf.al
investments nor. then 25°.. different than model
estimates (both higher and Igwen .

- Overall group results indicates that the mdel significantly
overestimates lumaurs and office equipment investments
al rural cornpames .

R I

	

^ rltefla #2-#2a
-

Plant Specific Expenses
" Output Criteria #2a-Relationship between model

- expense and investment and actual expense and
investment should be reasonably similar

a.

" Comparability
- Different C&WF design win more fiber might lead to

different expensefinvestment relationship far CSWF and
for COE transrrvssen

- Since COE smtchn, investment is same design es
model . cortparaGlily should as class, for ths llem





m f

	

RTF Output Criteria #2a
COE Switch Exp. Ratio

FCritena#2b --
Customer Operations Expense
.Criteria alb-Model results reasonably
comparable to actual cost for functions being
modeled

-Comparability
- Ac mil results (in total) includecosts forfunctionsthat are
not beingmpdelea such as tamer hilhog, madsong. and
loll billingcosts.

- Malysm of actual needs to be adjusted formesa nom
modmadItems. Prahnneryenaysisofadmlgazed! on
sepamupns data suggests that model should as up to
60% belowactual.

RTF Output Critena #2a
COE Transmission Exp . Ratio

r,~l'F'`~ntena #2a -
Plant Specific Expenses

1,` -Observations
COE switching r.],as 10 invesunem dlflar between verioos
,cups. Model estimates are both higher andlower than
group actual results .

- COE transmission ratios very somewhat between groups
but we reasonably close to model estimates

- C&WF rallos of expense to investment do notvary
signilicamly min groups

- Feview of mWOduel company rime snow+v6der
variations him, shown in in$ elides

tput Critena #
Cust. Op. Exp. t,Model to Actual

Group

	

I Model 9esults I

	

Actual

	

I

	

%Dill

60.6

Missouri Co.

	

57,1681

	

S11 .665I

	

-88.4°.0

uumao;D .,

	

s2,1651

	

$3.7421

	

-42.1 <b

37 .1 °L

.67.4%





RTF Criterian2b(sup)
Network Operations Expense
" Observations

- Actual results for companies vary widely them earn other
end he..0.1 terms

- Model results are signAICantly be'. actual Company
results

- Rural commands nave smaller portion o1 nplworR
operations man non-rural related to non-supported
functions

- Model results net ralleclrve of mot comparltes idrward.
loonnp costs in this component

rz

utput Criteria #2d
t` P Corp . Op. Exp . - Model to Actual

Group Model

as Co.

MissourtCo . I
GVIamicGo .

h .

A(rttera tc
Corporate Operations Expense
" Analysis Performed

- use of separations data
" All compiled opertaims aid . esmoneo to local
" All comorale op . dap. assigned to common line at
access

" Punier, al corporate cp . addsuppaled by GEM
weighting Factor

" Results of Analysis
- Analysis incomplete. aan'1 reouest al of needed data
- Prelim . resume ucicete bramble 60°% to 70°,6 of actual
corporate operations is helped: to modeled warrants .

RTF Criteria k2_c_-
Corporate Operations Expense
" Criteria alb - Model results reasonably
comparable to actual cost for functions being
modeled

qt - Comparability
- Actual results (in tota)) include costs for functions that are
not acing modeled hall billing . Carrier billing, non-baspC
services . armory, etc .)

- Analysis
al actual results needs to be aduated for

corporate operations related to non-USF items .

Corporate Operations Expense
~ " Results of Analysis (coat .)

- Individual company results will vary from below 50% toover 70% of tne Total
- Individual company results on a per line basis will vary
from less than SS to preaer than 420 tier line pet ironm.

- Average sample company per line results tar modeled
functions will probably be in The range of $1010 $11 per
month . Model input is 52 .16 per month .

" Observations
- Model input level Is low lot mail companies .
- Single input per line par manta for all companies does not

railed company vanglime due to size, cast shruc unes,
etc .

-

0Reults Actual % iff

5 6471 $19 .1431 -562%

s4b69 520.81al -80 .5- ,°

S7 .226I $12,2951 -90 .0°.6

57 .5451 $11,1251 -66 .1°.6

11 .751 Sfi'a .0571 0%

56 .080I 528 .967 -716°16

23 575 .6291 60 .7%





RTF Model Results Criteria
a

-Model results criteria - Results are reasonably
consistent with relationships of costs to factors
such as density . size of area, size of wire centers,
and number of lines served .

Co r I lCost I

	

Density

	

I Avp, UoesINC I Total Lines

$281 .10 1

2

	

1 S254.40 I
3

	

1 $251 .83 l

6

	

1 s 1n 92

	

1

7

	

1 5 173B6

	

1

B

	

1 $165.18 1

_

	

odel Results Criteria -
Sample Co. -Overall

Co 4 I USF Cost I

	

Dens,,

	

I

	

L,ne"C

	

I Total Lnes
17

	

1 s 76 .38 1

	

4 .611

	

7281

	

4.370

18

	

1 S 67 .19 1

	

22 .12

20

	

1 S 6202 1

	

8.121

	

9991

	

999

1.17 GB51 5 .269

Co 4

	

1 USFCost I

	

Density

	

I

	

UnssvWC

9

	

i s 164 20

	

1

	

2 .191

	

433

$143,40 1

	

1 .15

3.291 462

689

5132 .35 1

	

23.301

	

157

S103 .29

15

	

1 s 93,35

Total Lines

1166

6,471

7,582

629

7 .871 2,9991 2,999

5 96,11 1

	

15.051

	

1.2041

	

3.611

3 .101 1.4221 78210

16

	

1 S 87 .03 1

	

2 .601

	

1.5441

	

81,,542

Total Lines

11 S246,82 1

	

0.421

	

$281.101

	

11,305

21$ 228 .14

	

1

	

0" 1

	

5 254,40

41 S 169.29

	

1

	

48A0

71 $14645 0.50

6 .400

S251 ,831

	

3,118

5243 .831 192

5178.23 16,022

4,745

0421

0441

0.671

48 .001

1 .00

4351

7111

5201

192

2 .670

11,305

6.400

3.118

192

16 .022

1,221 356 6 450

0 .501 2641 4 745

4 .341 1961 391





esults Criteria-
; Sample Co. - Switch

7 1 S

	

11 .99

	

1

	

2641

	

4.7451 5

	

15.21

121 5 34.44

S 17.49

Av9 ToralLiles Trens .s
LinesNJC I

	

Slo . Cost
1571

	

6291 S 36 .65

1961 391

4331 B66

$ 17 .29 1

	

3501

	

6,450
S 14.86 1

	

5201

	

3,118
1921 192

s 1661
S 14 .57

S 2350

s 21 .74

S 62 .09

G j S

	

11 .31

	

1

	

2 .6701

	

16.0221 5

	

17.69

RTF Model Results Criteria-
1
? -Observations

- Reasonable correlation between density and loop coals in
many. on, no, au . cases
General corra alion between linessmicn and pan and
pse9a costs In nary'. but not all. cases

.- Wide venation In cods for Iranspcn and slgnelin9 . In
rnanv cases this is a rnalor contributor to cost .





- Wan currenttool endinotas, the analysis suggests there
are conslderaole proW6rrs veIn the redder Wheratng
raaeonage estindles of 10rward-looiang costs for rural
compantes.

- While some results could de unproved by general input
vanaeons. in rhanyceses . improvements would head
mulllpl4, or even indi~Qlal company, inputs, stgnificanCy
irdeaasmg aatninistmeve pmolares.
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