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SUMMARY
The National Exchange Carrier Association, Inc. (NECA) herein proposes modifications to current
interstate average schedule formulas, for Federa Communications Commission (FCC or
Commission) approval. Asrequired, these formulas are developed in accordance with
Commission rules, and are designed to "simulate the disbursements that would be received . . . by
a[cost study] company that is representative of average schedule companies.” These

modifications are scheduled to be effective from July 1, 2004 to June 30, 2005.

NECA estimates carriers can expect, on average, an overall settlement decrease of 1.42% asaresult
of the new formulas. There are various reasons for modifications to average schedule formulas,
including changes in cost and demand growth, as well as changes in technology and network

configuration.

Impacts of these formulachanges on individual average schedule companieswill vary, depending on
each company’s size and demand characteristics. Overall, NECA projects that the maority of
companies settlementswill decrease by ten percent or less. NECA estimates that approximately ten
percent of the 489 average schedule study areas will experience an overall increase. Generaly, this
increase can be attributed to the increase in Common Line settlements not being offset by decreasesin
other (traffic sensitive) settlements. Also, because some companies are not in the traffic sensitive
pool, NECA'’s calculations do not include their traffic sensitive settlements. Finally, NECA
anticipates that eight study areas will experience a decrease in settlements greater than ten percent.

This decrease is mainly attributable to the reduction in the high traffic volume coefficients.

Shortly after thisfiling is made, NECA will send aletter previewing the proposed average schedule

formulasto al average schedule companies. This notification presents preliminary formulaimpacts



and offers explanationsfor the proposed changes. Thisnotification will aso provideinformation that
will allow each average schedule company to calculateits new settlement amountson itsown or with

the assistance of NECA regional staff.

Summary - 2
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The National Exchange Carrier Association, Inc. (NECA)* herein proposes modificationsto current
interstate average schedule formulas, for Federal Communi cations Commission (FCC or Commission)

approval. These modifications are scheduled to be effective from July 1, 2004 to June 30, 2005.

A. Background

Exchange Carriers (ECs) that participate in NECA'’ s access charge pools receive compensation for
providing interstate access services either on the basis of their actual costs or a set of interstate
average scheduleformulas. Cost separation studies, performed in accordance with Parts 32, 36, 64,
65 and 69 of the Commission’srules, involve extensive data collection, analysis and reporting. The
Commission has recognized that it isinefficient to require cost separation studiesfor al companies.
Not all ECs have the resources available to perform these studies. Commission rules accordingly
permit certain ECs to receive interstate access compensation (or "settlements') based upon a set of
“average schedule’ formulas developed by NECA.? The average scheduleformulas are designed to
“smulate the disbursements that would be received . . . by a [cost study] company that is

representative of average schedule companies.”®

NECA administers interstate access charge tariffs and revenue pools on behalf of member
ECs, and the preparation and filing of average schedule formulas, in accordance with the
Commission’s Part 69 rules (47 C.F.R. Part 69).

Compensation to ECs using these average schedule formulasis based on an EC’ s number of
access lines, access minutes and other demand variables.

3 See 47 C.F.R. s69.606(a). In lieu of theterm "cost company”, the text of section
69.606(a) references disbursements received "pursuant to Section 69.607" of the
Commission'srules. That section, originally intended to govern payment of common line
settlements to NECA pool participants, was waived by the Commission in 1985. See
MTS and WATS Market Structure, CC Docket No. 78-72, Phase |, Order Granting Waiver,
98 FCC 2d 327 (1984); MTS and WATS Market Structure, CC Docket No. 78-72, Phasel,
Order Granting Waiver, CC 2718 (rel. Feb. 22, 1985); MTS and WATS Market Structure,
CC Docket No. 78-72, Phase |, Order Granting Waiver, CC 4710 (rel. May 23, 1986).
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Settlements made on the basi s of average schedule formulas benefit both ECs and interstate ratepayers.
The average schedule method substantially reduces administrative costs for these smaller ECs by
eliminating the need to conduct detailed accounting and engineering cost studies required of cost

companies. This cost benefit, in turn, benefits ratepayers.

Section 69.606 (b) of the Commission’s rules requires NECA either to file revised formulas on or
before December 31st of each annual period, or to certify that no such revisions are necessary.”
Accordingly, each year, NECA conducts an extensive study of cost and demand datato determine if
revisionsto the average schedule formulas are warranted. NECA'’ sannual study involves selecting a
statistical sample of both cost and average schedule companies and collecting accounting and demand
data from the selected companies.® NECA then develops mathematical models (“alocation factor
models”) that describe how representative cost companies alocate their total costs to the interstate

jurisdiction and to individual access charge categories.

The study also projects cost and demand data, obtained from sample average schedule companies, to
account for growth. NECA then appliesthe allocation factor models derived from representativecost
companies to sample average schedule company total company account data. Thisenables NECA to
determine the interstate access portion of average schedule company total costs, thereby smulating the

effects of performing interstate cost studies for these companies. Finally, NECA developsformulas

4 See Revisions to the Average Schedules Proposed by NECA on October 3, 1988,
Memorandum Opinion and Order, 4 FCC Rcd 2804 (1989) (1989 Order).

> 47 C.F.R. §69.606(b). The current formulas have been in effect since July 1, 2003.
Statistical sampling is commonly used as a cost-effective method of deriving estimatesfor a

population. A properly designed samplewill provide an accurate representation of the entire
population, but at afraction of the cost of examining the entire population.
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that relate sample average schedule company interstate access costs to various commonly-used
demand units (such as access lines or access minutes) or combinations of demand units and other
factors (such aslines per exchange). In developing these average scheduleformulas, NECA carefully
analyzes different statistical models and selects the model that has the best fit to actual data. Upon
Commission approval, these formulas are used by NECA to computeinterstate settlementsfor average

schedule companies that simulate cost study results.

In preparing proposed formula revisions, NECA receives valuable assistance from an Industry
Average Schedule Task Group. This group consists of EC representatives sponsored by industry
associations (i.e. the National Telephone Cooperative Association, the Organization for the Promotion
and Advancement of Small Telecommunications Companies and the United States Telecom
Association). The Task Group meets several times each year, reviewsthe stepstaken in developing
the proposed formulas, advises NECA regarding the devel opment of proceduresfor administration of

the formulas, and assists the NECA Board of Directorsin evauating final proposed formulas.

Task Group participation assures that average schedule companies are ableto participate fully inthe

development of the average schedules, and aso have an opportunity to provide input to NECA

regarding the ways in which changes in the settlement formulas can affect their networks.

B. Overview of ThisFiling

Each of the steps followed in NECA'’s study are explained in detail in this Filing.” Section I

Theinsgtant filing isreferred to herein asthe“ 2004 Filing” and the data collection and analyses
upon which this filing is based are referred as the “2003 Study.” The proposed settlement
formulas proposed herein are referred to asthe “ 2004 Schedules.” References made herein
with respect to previous years filings, studies and settlement formulas use similar
nomenclature.
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describesthe gtatistical sampling methodsthat NECA used in its data collection for settlement formula
development. Section |11 containsadescription of the sourcesand types of dataNECA collected from
cost and average schedule companies. Section IV explains the methods NECA used to develop cost
allocation factor models from sample cost company data. Section 'V describes how NECA projected
growthin historical cost and demand data, to devel op cost and demand data applicable to the period
the proposed formulas will be in effect. Section VI explains how NECA calculated Interstate and
Access Category costs by account for each sample average schedule study area. Section V11 explains
how NECA developsthe “best fitting” mathematical formulasfor usein determining settlements, and
explains how the proposed formulas will affect average schedule companies. Section VIl liststhe
current and proposed average schedule formulas. Finally, the attached appendices contain al of the
data used in NECA'’s study. These data enable the Commission and interested parties to verify

NECA'’s Study results.

The 2004 Filing utilizes the five-year sampling design developedin 1998 (1998 Design). ThisDesign
selectsafive-year sample, and then assigns members of the sampleto data collection years. The 1998
Design takes extra precautions to ensure that additiona “small” average schedule study areas are
included.® The design entailsdefining stratification attributes, determining sample size, allocating the
sample to strata, sample selection and assigning study areas to specific data collection years. The
1998 Design utilizesthree study areaattributes. number of accesslines per exchangefor astudy area
(large or small where small means study areas with fewer than 200 lines per exchange); traffic volume
(high or normal based on switched access minutes per access line); and circuit density (high or low

based on switched terminations per exchange). Section Il of thisfiling explains the 1998 Design in

“Small” study areas are defined as those with fewer than 200 access lines per exchange.
Thisisin response to a Commission concern first brought to NECA'’ s attention in
December 1997. See National Exchange Carrier Association, Inc. (NECA), Proposed
Modifications to the 1997 Interstate Average Schedule Formulas and Proposed Further
Modifications to the 1997-98 I nterstate Average Schedule Formulas, AAD 97-2, AAD 97-
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detail. Additionally, Section 11 explainsthe use of asupplemental samplefor average schedul e study
areas with non-homogenous cost per loop among companies with low values of loops per exchanges.
Thissupplemental sample assistsin producing more accurate and reliable average schedul e settlement

formulas.

C. Effects of Proposed M odifications on Average Schedule Companies

1. Formula Changes

Beginning July 2004, carriers can expect, on average, an overall settlement decrease of 1.42%
as aresult of the new formulas. The overall decrease in total settlements reflects a 3.14%
increasein Common Line (CL) settlementsand a6.75% decreasein overal Traffic Sensitive
(TS) settlements. Changesinindividual formulalevelsresult from the effects of cost company

allocation changes, and changes in cost and demand growth.

NECA estimates that its proposed modification of average scheduleswill result in an 8.39%
increase in Common Line Basic formula settlements. There are various reasons for this

change, including changes in demand and cost growth.
Central Office (CO) settlements are expected to decrease 9.66% on average. Decreasesin
formulalevels can primarily be attributed to a decrease in cost company allocations to local

switching.

The Distance Sensitive Line Haul formula will decrease by 15.90% on average. This

109, Order on Reconsideration and Order, 13 FCC Rcd 10116 (1997).
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decrease is primarily due to continued growth in normal and long route circuit miles and

significantly lower cost per circuit mile.

NECA'’s proposed Non-Distance Sensitive Line Haul formula will decrease 10.42% on
average. Thisdecreasereflectsanincreasein circuit terminations growth and lower cost per

circuit termination.

NECA isproposing a29.09% decreasein the Intertoll Dial formula. Thisformuladecreaseis

due to the significant increase in intertol| circuit growth.

NECA is proposing a 0.69% average increase in the Special Access formula. This dight
increase is aresult of acost alocation shift from line haul to special access, offset by growth

in special access revenues.

NECA is proposing a 12.13% on average decrease in the Signaling System (SS7) formula.
The decrease is attributed to equipment and cost data updates from carriers and vendors.

2. Effects on Individual Average Schedule Companies

Effects of these formula changes on individua average schedule companieswill vary depending on

each company’ s size and demand characteristics. A summary of company changesby accesslinesize

isincluded in Section VII. Overall, NECA projects that the majority of companies settlements will

decrease by ten percent or less. NECA estimates that approximately ten percent of the 489 average

schedule study areaswill experience an overall increase. Generaly, thisincrease can be attributed to

the increase in Common Line settlements not being offset by decreases in other (traffic sensitive)

settlements. Also, because some companies are not in the traffic sensitive pool, NECA’scaculaions
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do not include their traffic sensitive settlements. Finally, NECA anticipatesthat eight study areaswill
experience adecrease in settlements greater than ten percent. Thisdecreaseis mainly attributableto

the reduction in the high traffic volume coefficients.

As aresult of these changes, some companies may be affected more significantly than others. Inthe
event that any average schedule company files a petition demonstrating ahardship resulting from these
settlement changes, NECA requests that the Commission consider carefully the extent of individua
company impacts associated with total settlement changesfrom all formulas and the potential need for

trangitional assistance in adjusting to new formulalevels.

D. Communications with Average Schedule Companies

NECA will send aletter previewing the proposed average schedule formulasto all average schedule
companies. Thisnotificationwill present preliminary formulaimpacts and offer explanationsfor the
proposed changes. This notification will also provide information that will allow each average
schedule company to calculate its new settlement amounts on its own or with the assistance of NECA
regiona staff. Inaddition, NECA will update average schedul e training and other materialsroutinely

supplied to average schedule companies to reflect the new settlement formulas.
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II. SAMPLE SELECTION



A. I ntroduction

This section describes statistical sampling® methods used by NECA in its annual data collection
program for average schedule formula development. The sampling design identifies the sample cost
and average schedule companies to be used for collecting accounting and demand data for a given
year. A well-designed sample providesadesired level of precision and reliability, and eliminatesthe
need to collect datafrom the entire popul ation of cost and average schedule companies. By employing
statistical sampling methods, NECA and pool members save time, labor, and money without

sacrificing accuracy.

This average schedule study uses afive-year sampledesign, first introduced in the 1998 study. This
sample design providesfor samples of average schedule and cost study areasto supply datato NECA

over the five-year period from 1998 to 2002.

Largeand small ECsare distinguished according to group designations devel oped by NECA for usein
its annual Access Tariff Filing.? According to this classification scheme, group A includes all
Regiona Bell Operating Company study areas and study areas of other large holding companiesnotin
the NECA pools. Group B includes larger cost study area members of the NECA pools, many of
which are affiliated with other study areas through holding companies.® Because of their size and

operating characteristics, group A and B companies are not representative of average schedule

Statistical sampling is a procedure used in analytical studiesto provide an estimate, with an acceptable
precision, of the true value of a criterion variable underlying an entire population, but at considerable
savings in time and money.

See, e.g. National Exchange Carrier Association, Inc., Tariff F.C.C. No. 5, Transmittal No. 988,
filed June 16, 2003 at Vol. 2, pp. 2 -3 (2003 Annual Access Tariff Filing).

Group B companiesinclude; ALLTEL, Anchorage Telephone Utility, Century, Pecific Telecom, Puerto
Rico Telephone, and Telephone and Data Systems (TDS). Some study areas owned by holding
companies in the group are included in group D because they utilize average schedules.
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companies and therefore are not asked to supply data for average schedule formula devel opment.
Group C contains smaller cost study areasthat are similar to average schedule companies, and group

D consists of all average schedule study areas.

In 1998, NECA developed afive-year sampling design, similar to the 1993 five-year sampling design,
to draw samples for each of the five years from 1998 to 2002. In this design, NECA ensured that
additional ‘small’ average schedule study areaswereincluded.* * Small’ study areaswere defined as
those with fewer than 200 access lines per exchange. The design entailed defining stratification
attributes, determination of sample size, and alocation of the sample to strata, sample selection and
assignment of study areas to specific data collection years. The data used to design the sample
included the NECA tariff filing information that designates a study area as Group B, C or D, Traffic
Sensitive pool participation status, exchange counts, provision of line haul, provision of host/remote
facilities, provision of special access services, provision of tandem access facilities and total net

earned interstate access revenues.

Section B describesfeatures of NECA’s 1998 five-year sampling design that meet sample data needs

and enable NECA to combine samples from two consecutive years to improve precision.

In aDecember 1997 order, the Common Carrier Bureau directed NECA to work with its staff to assure
that sample data used by NECA accurately reflects all sizes of average schedule companies. SeeNECA
Proposed Modification to the 1997 Interstate Average Schedule Formulas and Proposed Further
Modifications to the 1997-1998 Interstate Average Schedule Formulas, AAD 97-109, Order on
Reconsideration and Order, 13 FCC Rcd 10116 (1997) (December 1997 Order). The Accounting
Safeguards Division also expressed concern that NECA’s sample data was not representative of
companies of al sizesin a June 1998 order. See NECA Proposed Modifications to the 1998-99
Interstate Average Schedule Formulas, AAD 98-20, Order, 13 FCC Rcd 17351 (1998)(June 1998
Order).
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Section C defines the nine attributes of a study areathat were used for an initial classification of the
average schedule population into 39 classes and the cost company population into 52 classes. A
special size criterion wasincluded in the average schedule company classification method, to enable

inclusion of proportionately smaller average schedule study areas.

Section D describes criteria used to group classes of study areas into sampling strata. Classes that
include only afew study areas were combined with others, and classesthat contain high variationsin
study area revenues were split into subclasses by revenue size. This procedure resulted in 14 cost
study areastrataand 14 average schedule study areastrata. Stratification of the population isdoneto

assure that the sample will provide the desired precision level and meet specialized data needs.

In Section E, NECA explains the determination of sample size, drawing upon statistical formulas
found in sampling textbooks. The stratified samplewith the optimum all ocation® of the sampleamong
strata hel ps produce statistical results with adesired level of precision at afraction of the resource
cost of examining the entire population. NECA demonstrates that its annua sample size of
approximately 100 cost and 100 average schedule study areasis sufficient to ensure that the proposed

formulas provide results with the desired level of precision.

Section F describesthe alocation of thefive-year sample size among different strata. NECA usesthe
“Neyman Allocation” method to determine the optimum number of study areas to be sampled from
each stratum. |n some strata, the optimum sample size equals or exceedsthetota stratum size. Insuch
strata, datawill be collected for every study areaover thefive-year period, and from somemorethan
once. In other cases the optimum sample sizeislessthan the total stratum size. In such strata, not al

study areas will submit data during the five-year period.

The Neyman allocation is the special case of the optimum allocation.
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Section G explains random sampling of study areasfrom each stratum using probabilities of selection
proportional to the size of each study area. This procedure called Probability Proportional to Size
sampling (PPS Sampling), assigns a greater probability of selection to larger study areas.

Section H explains the sample weight calculation. These weights are applied to the sample data to

provide parameter estimates for the average schedule population.

Section | describes the assgnment of sample study areas from each strata to sample years. This
technique ensures that data from the larger study areas are included in every average schedul e study
with larger probabilities, and that the same study area will not be included in the sample for two
consecutive years, thereby spreading the cost of responding to sample data requestsamong more sudy

areas and increasing the effective sample size for average schedule studies.

Section J depicts the supplemental sample for average schedule study areas with non-homogeneous
cost per unit among companies with low values of lines per exchange. This supplemental sample
helpsto produce accurate and reliabl e average schedul e settlement formulas. This section discusses
why the supplemental sample is needed and how it is developed, and presents details on the

supplemental sample.

Data that underlie the 2003 Study are from the annual and supplemental samples of study areas
collectedin 2001 and 2002. Thissection of thefiling producesthelist of sample study areas, listedin

Appendix A1, and their ssmpleweights, displayed in Appendix D1 and D2, that were used in the 2003
Study.

B. Five-Year Sampling Design

The five-year sampling design selects afive-year sample, and then assigns members of the sampleto
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data collection years.® A five-year sampling design methodol ogy was devel oped in 1998 to support
average schedule study activities for the 1999-2003 period. It issimilar to the five-year sampling
methodology developed in 1993 to support average schedule study activities for the 1994-1998

period.”

NECA’s five-year sampling design plans for samples of cost and average schedule study areas to
supply data to NECA in each year within a five-year period. NECA finds this plan an effective
method because it achieves a targeted precision level while fairly distributing reporting burdens
among companies. The plan uses an annual sample size, which is sufficient to maintain the desired
precision level as the population changes over the five-year period. To protect against possible
degradation in precision level, NECA redesigns the sampleto reflect the current population every five

years.

Use of afive-year sampling design allows NECA to plan a frequency of reporting for companiesin
each stratum. NECA tailors the reporting frequency of each stratum to reflect the significance of the
data to average schedule studies. Data from strata of larger companies has a specia significance
because it reduces variance of sample estimates more than data from strata of smaller companies.
Thefive-year sampling design allows NECA to combine datafromtwo consecutive annua samplesin
asingle estimate without loss of effective sample size. In contrast, two consecutive samples of size
100 from each of two independent one-year sampling designs combined in an estimator would
achieve alower level of precision than two consecutive annua samplesof size 100 fromasinglefive-

year sampling design with commonly defined probabilities.

NECA introduced the first multi-year design method in 1988, which supported average schedule studies
between 1989 and 1993. See, e.g. National Exchange Carrier Association, Inc., 1990 Modification of
Average Schedules, December 29, 19809.

See, e.g. National Exchange Carrier Association, Inc., 1995 Modification of Average Schedules,
December 30, 1994.
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In addition, NECA can include alarger company’ s datain every study while sampling it only every
other year. Thus, NECA isableto use datathat achievesthe targeted precision level while sampling
only half of thetwo-year sample each year. Thisfeature significantly reduces costsincurred by NECA
and by ECs, thereby reducing access charges passed on to access customers. NECA then selectsan
annual sample from the five-year sample, using methods detailed in Sections I1.C through I1.G.

Finally, NECA uses arandomization procedure to determine which study areaswill beincluded inthe
samplefor each of thefiveyears. Thisrandomization procedure assuresthat some companieswill be
selected every other year, some every third year, and some every fifth year. The reporting frequency
assigned to acompany is coordinated with significance of its datain average schedule studies. This

feature assures that a greater share of the reporting costs is borne by the larger companies.

C. Sampling Design Attributes

In this section NECA describes nine attributes, which have an impact on the average schedule
settlements and were used  classify the population of average schedule study areas. The 1998
Design employed nine attributes listed in Exhibit 2.1.

With the exception of the attribute for the size of the company, the remaining eight attributes were used
to classify the cost companies. These attributeswere chosento ensurethat: (1) an adequate number of
average schedule study areas were selected; (2) data would support development of each average
schedule settlement formula with the desired level of precision; and (3) diverse network

configurations of the universe were adequately represented.
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Since there are two possible outcomes from each attribute, it is possible to create atotal of 512 (2°)
average schedule classes. However, only 39 classes contain average schedule study areas. Similarly,
the 518 cost companies populated only 52 classes out of atotal possible of 256 (2°) classes. This
classification procedure created atotal of 91 cost and average schedule classes. The classes created
for this sampling design assure representation of the average schedule and cost company popul ations

in terms of the relevant attributes, which have an impact on the average schedul e settlements.
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EXHIBIT 2.1
SAMPLE DESIGN CRITERIA

Criteria Sour ce/Date
Average Schedule Cost
1. Number of Exchanges Settlement System Customer Database
(=1or>1) December 1997 December 1997
2. Size of the Company Settlement System This criterion is not used for
(large or small) December 1997 classifying Cost companies

Small: Size< 200 lines

Size = Access Lines/Exchanges

per exch.
3. Provider of Line Haul AS1000 Report* Cogt Study Database
Facilities Line 41: Circuit Miles> 0; (C&WFCat. 2+3+4>0)
(yesor no) Line 44: Switched Circ. Terms> 0 December 1997
4. Provider of Host/Remote | Line Haul Data Base Cost Study Database
Facilities Second Quarter 1998 (C&WF Cat. 4>0)
(yes or no) December 1997
5. Provider of Special AS 1000 Report* EC1050 Report* Line
Access Service Line 33: TS Specia Access Net EZ: Special Access
(yes or no) Rev.>0 arned Rev. >0
6. Provider of Access AS 1000 Report* Cost Study Database
Tandem Facilities Line 40: ITD Settlements> 0 (COE Cat. 2>0)
(yesor no) December 1997
7. Traffic Volume AS 1000 Report* Cost Study Database
(High or Normal) VIPL = Switched AccessMinutes  f\ipy = Switched Access Minutes
High: MPL > 325 B Access Lines Access Lines
8. Dengty AS 1000 Report* EC1050 Report*
(High or Normal) Density = Switched Circ. Terms.  |pensity = Switched Circ. Terms.
High : Density > 175 Exchanges Exchanges

9. Participantin NECA’s
1998 Traffic Sensitive
Settlement Pool (yesor
no)

Customer Database

Customer Database

*The April 1998 view of December 1997 data
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A description of the 91 classes (39 average schedule and 52 cost) with the number of study areasin

each of them is given in Exhibit 2.2A and 2.2B.

The columnsin Exhibits 2.2A and 2.2B represent the following:

Exchangess  Number of Exchanges

Size: Size of the company

LH: Provides Line Haul

H/R: Provides Host/Remote

SA: Provides Special Access

IT: Provides Tandem Switching

MPL: Relative Access Minutes per Line

Density: Switched Circuit Terminations per Exchange
TS Traffic Sensitive Pool Participant

Count: Number of Study Areas

EXHIBIT 2.2A

CLASSES OF AVERAGE SCHEDULE STUDY AREAS

Class | Exchanges| Size LH | HR| SA | IT | MPL Density TS Count
1 1 large N N N N | norma | normal N 3
2 1 large N N N N | norma | normal Y 2
3 1 large N N Y N | norma | normal Y 1
4 1 large N Y N N | norma | normal N 6
5 1 large Y N N N | norma | normal Y 6
6 1 large Y N Y N | norma | normal Y 1
7 1 large Y Y N N | norma | normal Y 75
8 1 large Y Y N N high normal Y 4
9 1 large Y Y N Y | normal | normal Y 1
10 1 large Y Y Y N | norma | normal Y 138
11 1 large Y Y Y N | normal high Y 10
12 1 large Y Y Y N high normal Y 6
13 1 large Y Y Y N high high Y 3
14 1 large Y Y Y Y | normal high Y 3
15 1 small N N N N | norma | norma Y 4
16 1 small N N Y N | norma | norma Y 1
17 1 small Y N N N | norma | norma Y 1
18 1 small Y Y N N | norma | norma Y 12
19 1 small Y Y Y N | norma | norma Y 3
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EXHIBIT 2.2A (Continued)

CLASSESOF AVERAGE SCHEDULE STUDY AREAS

Class |Exchanges| Size LH | HR | SA IT MPL Density| TS Count
20 >1 large N N N N Normal normal N 2
21 >1 large N Y N N Normal normal N 8
22 >1 large Y N N N Normal normal Y 1
23 >1 large Y N Y N Normal normal Y 8
24 >1 large Y N Y Y Normal normal Y 1
25 >1 large Y Y N N Normal normal Y 25
26 >1 large Y Y N N High normal Y 1
27 >1 large Y Y N Y Normal normal Y 7
28 >1 large Y Y Y N Normal normal Y 149
29 >1 large Y Y Y N Normal high Y 6
30 >1 large Y Y Y N High normal Y 3
31 >1 large Y Y Y Y Normal normal Y 63
32 >1 large Y Y Y Y Normal high Y 14
33 >1 large Y Y Y Y High normal Y 3
34 >1 gmall N Y N N Normal normal N 1
35 >1 small Y Y N N Normal normal Y 3
36 >1 smdl Y Y N N High normal Y 1
37 >1 gmall Y Y N Y Normal normal Y 1
38 >1 small Y Y Y N Normal normal Y 2
39 >1 gmall Y Y Y Y Normal normal Y 4

Total 583

EXHIBIT 2.2B

CLASSESOF COST COMPANY STUDY AREAS

Class | Exchanges| LH H/R SA IT M PL Density | TS | Count
1 1 N N N N Normal normal N 2
2 1 N N N N Normal normal Y 3
3 1 N N Y N Normal normal Y 8
4 1 N N Y N High normal Y 1
5 1 Y N N N Normal normal N 21
6 1 Y N N N Normal normal Y 23
7 1 Y N N N Normal high N 1
8 1 Y N N N High normal Y 1
9 1 Y N Y N Normal normal Y 30
10 1 Y N Y N Normal high Y 2
11 1 Y N Y N High normal Y 4
12 1 Y N Y Y Normal high Y 1
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EXHIBIT 2.2B (Continued)

CLASSESOF COST COMPANY STUDY AREAS

Class Exchanges| LH H/R SA IT M PL Density TS Count
13 1 Y Y N N Normal norma N 4
14 1 Y Y N N Normal normal Y 8
15 1 Y Y N N Normal high N 3
16 1 Y Y N N High normal Y 1
17 1 Y Y Y N Normal normal Y 11
18 1 Y Y Y N Normal high Y 2
19 1 Y Y Y N High normal Y 1
20 1 Y Y Y N High high Y 1
21 1 Y Y Y Y Normal high Y 3
22 >1 N N N N Normal normal N 5
23 >1 N N N N Normal norma Y 1
24 >1 N N Y N Normal normal Y 14
25 >1 N N Y N High normal Y 1
26 >1 Y N N N Normal normal N 12
27 >1 Y N N N Normal normal Y 5
28 >1 Y N N N Normal high N 1
29 >1 Y N N N High normal Y 2
30 >1 Y N N Y Normal normal N 4
31 >1 Y N N Y Normal normal Y 2
32 >1 Y N Y N Normal normal Y 38
33 >1 Y N Y N Normal high Y 1
34 >1 Y N Y N High normal Y 8
35 >1 Y N Y Y Normal normal Y 32
36 >1 Y N Y Y Normal high Y 1
37 >1 Y N Y Y High normal Y 4
38 >1 Y N Y Y High high Y 1
39 >1 Y Y N N Normal normal N 21
40 >1 Y Y N N Normal normal Y 11
41 >1 Y Y N N Normal high N 2
42 >1 Y Y N N High normal Y 1
43 >1 Y Y N Y Normal normal N 8
44 >1 Y Y N Y Normal normal Y 4
45 >1 Y Y N Y Normal high N 7
46 >1 Y Y N Y High high Y 1
47 >1 Y Y Y N Normal normal Y 115
48 >1 Y Y Y N Normal high Y 1
49 >1 Y Y Y N High normal Y 7
50 >1 Y Y Y Y Normal normal Y 65
51 >1 Y Y Y Y Normal high Y 9
52 >1 Y Y Y Y High normal Y 3

Total 518
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D. Stratification of the Population

NECA consolidated the 39 average schedule classes into 11 average schedule preliminary strata as
shown in Exhibit 2.3A. Similarly, the 52 cost company classes were consolidated into 10 cost
company preliminary strata, as shown in Exhibit 2.3B. This consolidation was based upon the number
of study areasin each class and on the similarity of criteriain classes. Some of the classeslistedin
Exhibit 2.2A and 2.2B had too few members from which to sample and were subsequently combined
with other classes. For example, classes 22 and 23 in Exhibit 2.2A were combined to form stratum
A1l asshown in Exhibit 2.3A. Both of these classes shared common valuesfor all attributes except

Provision of Special Access.

EXHIBIT 2.3A

PRELIMINARY STRATUM DEFINITION-AVERAGE SCHEDULE STUDY AREAS

Prelim.
Stratum Classes Exch Size LH H/R SA IT M PL Density | TS | Tot.
Al 15,16,17, | 1: 21 | small n: 6 n: 6 n:23 | n:28 | high:1 | norma n: 1 33
18, 19,34, | >1. 12 y:27 |y:27 |y:10 |y:5 | nrml:32 y:32
35, 36, 37,
38, 39
A2 1, 4, 20, 1.9 large n n: 5 n n norma | normal n 19
21 >1:10 y: 14
A3 8,12, 13, 1:13 large y y n: 5 n:17 high high: 3 y 20
26,30,33 | >1. 7 y:15 | y:3 nrml: 17
Ad 11, 14, 29, 1:13 | large y y y n:16 | norma | high y 33
32 >1: 20 y: 7
A5 9,24, 27, 1.1 large y n: 1 n: 8 y norma | normal y 72
31 >1:71 y:71 | y:64
A6 10 1 large y y Y n norma | normal y 138
A7 25 >1 large y y N n norma | norma y 25
A8 28 >1 large y y Y n norma | normal y 149
A9 7 1 large y y N n norma | normal y 75
A10 2,3,56 1 large n:3 n n: 8 n norma | normal y 10
y: 7 y: 2
All 22,23 >1 large y n n:1 n norma | normal y 9
y: 8
Totd 583
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The grouping of classes causes some strata to not be completely homogeneous with regard to all of

the sampling attributes. These exceptions are noted in Exhibits 2.3A and 2.3B.

For example, in stratum A1, 12 study areas have only one exchange and 21 have more than one
exchange, 27 study areas have line haul facilities and 6 do not have it, 27 study areas have host
remote facilities and 6 do not have it, 23 study areas do not provide Special Access services and
10 provide it, 28 study areas do not have intertoll circuits while 5 have it, one study area has high
traffic volume and 32 have normal volume and al except one study area participates in the traffic

sensitive pool.

EXHIBIT 2.3B

PRELIMINARY STRATUM DEFINITION-COST COMPANY STUDY AREAS

Prelim.
Stratum Classes Exch. LH H/R SA IT MPL Density | TS | Total
C1 1,57, 13, 1: 31 | n7 n: 46 n n: 19 norma | high: 14 n 91
15, 22, 26, >1: 60 |y:84 |vy:45 y: 72 nrml: 77
28, 30, 39,
41, 43, 45
C2 4,8,11, 16, 1.9 n: 2 n22 |n6 n: 28 | high high: 3 y 37
19, 20, 25, >1:28 |y:35 |y:15 |y:31 |y:9 nrml: 34
29, 34, 37,
38, 42, 46,
49, 52
C3 10, 12, 18, 1. 8 y n: 5 y n: 6 normal high y 20
21, 33, 36, >1: 12 y: 15 y: 14
48, 51
c4 31, 35, 44, >1 y n34 | no6 y normal normal y 103
50 y:69 | y:97
C5 17 1 y y y n norma normal y 11
C6 40 >1 y y n n normal normal y 11
C7 47 >1 y y y n norma normal y 115
C8 14 1 y y n n normal normal y 8
c9 2,369 1 n: 11 n n: 26 n normal normal y 64
y: 53 y: 38
C10 23,24,27,32 >1 n: 15 n n: 6 n normal normal y 58
y: 43 y: 52
Totd 518
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Some preliminary stratawere subdivided based on the range of interstate access revenues within the
stratum. For example, the average schedule preliminary stratum A4 was subdivided into strata A4A
and A4B, with total revenue <100,000 and total revenue >=100,000 respectively. Exhibits2.4A and

2.4B show the criterion for the average schedule and cost study areas.

The average access revenue by stratum is shown in Exhibits 2.5A and 2.5B. Thesignificant variation
in the average access revenue among strata shows that this stratification effectively distinguishes
companies by revenue size. For example, the average revenue for average schedule stratum A4B, is

about seven times as large as that for stratum A4A.

EXHIBIT 24A
REVENUE SIZE CRITERION —AVERAGE SCHEDULE STUDY AREAS

Preliminary Stratum Final Stratum Access Revenue Criterion

Al Al N/A

A2 A2 N/A

A3 A3 N/A

A4 AdA < 100,000

A4 A4B >= 100,000

A5 ABA < 100,000

A5 A5B >= 100,000 & < 200,000
A5 A5C >= 200,000

A6 A6 N/A

A7 A7 N/A

A8 A8 N/A

A9 A9 N/A

A10 A10 N/A

All All N/A
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EXHIBIT 24B
REVENUE SIZE CRITERION — COST COMPANY STUDY AREAS

Preliminary Stratum Final Stratum Access Revenue Criterion

Cl ClA < 100,000

Cl C1B >= 100,000

C2 C2 N/A

C3 C3A < 200,000

C3 C3B >=200,000

C4 C4A < 100,000

C4 C4B >= 100,000 & < 200,000
C4 cAC >= 200,000

C5 C5 N/A

C6 C6 N/A

C7 C7 N/A

C8 C8 N/A

C9 C9 N/A
C10 C10 N/A

EXHIBIT 25A

DISTRIBUTION OF ACCESSREVENUESBY FINAL STRATA
AVERAGE SCHEDULE STUDY AREAS

Stratum Count Average
Al 33 6,633
A2 19 69,752
A3 20 119,279
A4A 10 60,847
A4B 23 422,641
ABA 43 39,797
A5SB 18 121,150
ASBC 11 627,533
A6 138 27,127
A7 25 26,905
A8 149 81,629
A9 75 11,067
A10 10 16,186
All 9 132,477
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EXHIBIT 2.5B
DISTRIBUTION OF ACCESSREVENUESBY FINAL STRATA
COST COMPANY STUDY AREAS

Stratum Count | Average Revenue
ClA 69 25,600
C1B 22 261,997
Cc2 37 114,399
C3A 8 144,368
C3B 12 504,400
C4A 51 56,437
C4B 28 139,174
c4c 24 382,062
C5 11 48,092
C6 11 27,748
C7 115 83,800
C8 8 12,552
C9 64 40,656
C10 58 64,505

E. Determination of Sample Size

This section describes how NECA determined the annua sample size required to support the
development of the settlement formulas. As demonstrated in previous filings, the determination is
based on well-documented and widely accepted statistical sampling techniques. Sample size was
determined by balancing the need to acquire reliable data against the cost and burden that such an

effort places upon sampled study areas.

Experience has shown that an annual sample of approximately 100 average schedule study areas and
100 cost study areas strikes this balance when two consecutive annual samples are combined in each
average schedule study. In order to ensure that a sufficient number of study areas are selected to

account for non-response, mergers, study areas converting from average schedule to cost settlement
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status, and study areas exiting the NECA pools, NECA targets a higher number of study areas, about
230 per year. Of these, 115 are average schedule study areas and 115 are study areas settling on the

basis of individual costs, resulting in afive-year sample size of 1150 (230 x 5).

Using data from sample companies, NECA confirmed that the resulting sample size is sufficient to
provide average schedule formulas developed each year with the desired level of precision, by
analyzing the precison of a sample ratio estimate of tota average schedule interstate revenue
requirements per access line.® NECA found that this ratio would be accurate within 2.5% of thetrue

value with 95% confidence, alevel sufficient for devel oping the average schedule formulas.

Statistical sampling textbooks, such asSampling Techniques by William Cochran,® provide formulas

to measure the precision of sample estimates. “Precision” isarange about the estimate that is shown
to include the true value of the universe with adesignated level of confidence. NECA estimates the
total average schedule revenue requirement using a stratified ratio estimate. Formulas used to

calculate the precision of a stratified ratio estimate are shown below:

The standard error of aratio, R, , within astratum is given by the following formula:*®

(Ry)= Vl'fh \/éi(th'lihXi,h)z
h =

M Xhn Np-1

Total interstate revenue requirements were used in this test to ensure that the total average schedule
settlements pursuant to proposed formulas would be accurate. Access line counts were used because
this demand unit is the most significant determinant of total average schedule settlements. For this
purpose, NECA used the April 1998 view of December 1997 data.

William G. Cochran, Sampling Technigues, John Wiley & Sons, Inc., New York, (2nd ed., 1963).

10 Id. at p.31.
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where:

Rn istheratio estimate of average revenue requirement per access line for stratum h.

n, isthe size of the responding sample in stratum h. Stratum sample sizes are explained
in Section I1. F.

Ny, isthe number of study areasin stratum h.

X,  isthenumber of accesslinesfor study areai in stratum h, and istaken fromthe April
1998 view of December 1997 data.

y,n Isthetotal interstate revenue requirement for study area i in stratum h, and istaken
from the April 1998 view of December 1997 data.

fi is the ratio of the responding two-year sample size in stratum h (n,) to the total
number of study areas (Ny) in stratum h.

X,  Isthemean of accesslinesfor stratum h displayed in Column H of Exhibit 2.7.

Inthisformula, thevalue R, and the summation are calculated using datafrom all study areasin each

stratum h.

Exhibit 2.6 shows an example of the calculation of the standard error and variance of theratio estimate

for average schedule stratum A2. Study areasin thisexhibit correspond to thosein average schedule

stratum A2 in Appendix A1l. Columns B, C and D show the calculation of components of IiAz.

Column E shows the calculation of the sum of squares component of the variance.
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EXHIBIT 2.6

REVENUE REQUIREMENTSAND ACCESSLINESFOR AVERAGE SCHEDULE

STRATUM A2
(A) (B) (9) (D) (E)
Study Area Revenue Access a(Coal.B) ((B) - (D)(C))?
Observation No. | Requirement Lines 4(Col.C)
(Yin) (Xin) (Ri) (Yin- Roxin)?
1 15,283 2,031 | 140,898.17
2 20,543 2,765 61,389.66
3 20,977 2,724 965,721.53
4 27,025 3,568 698,413.61
5 27,315 3,710 6,959.69
6 32,224 4,395 1,260.79
7 34,052 4,447 1,990,384.62
8 38,616 5,287 36,416.00
9 39,309 5,079 4,116,435.45
10 48,097 6,610 176,998.81
11 54,747 7,538 339,045.47
12 65,506 8,830 4,576,913.25
13 71,286 8,633 41,904,685.58
14 86,936 11,725 763,781.77
15 107,684 14,925 3,482,721.42
16 145,518 20,103 4,157,397.45
17 256,718 35,417 10,526,476.33
18 259,371 36,092 30,757,950.19
19 370,313 50,659 2,330,059.44
TOTAL 1,721,520 234,538 7.34 107,033,909.22
RAZ = M =7
234,538
S(Ray) = V1- 0.52632 \/107,033,909.22 _ 0.0424%6
(1/10) (12,344.11) 19-1
Var(Ray) S(Rp)? = (0.042426)> = 0.0019
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Exhibit 2.7 shows the resulting variance of the ratio estimate for each stratum. Column C shows the

resulting stratum variances. The stratum variances were then used to determine the variance of the

overall stratified ratio estimator, R , using the following formula:™*

a XVar(R,)

Var(R) = = oF

Where: X, isthetotal of accesslinesin stratum h.

X isthetotal of population access lines.

Columns B, C and D of Exhibit 2.7 show the components of this calculation.

n Id. a p. 90. Formula 5.3 found in Sampling Techniques note 6 supra isasimilar expression.
NECA used the sum of access lines as the weighting factor. However, note this is approximate since
ratio estimate is biased.
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EXHIBIT 2.7

AVERAGE SCHEDULE STRATUM VARIANCE DATA

(A) (B) © (D) (E) (F) G) (H)=(B)/(E)
Access Mean Access
Stratum | Lines |var(g,) (B)*x (C) N n, | (FIE) Lines
Al 11,406] 8.9328 1,162,128528] 33 13 0.39 345
A2 234,538] 0.0019 101,682,214] 19 10 0.53 12,344
A3 71,146] 0.0000 o 20 20 1.00 3,557
A4A 32,476] 7.1118 7,500,706,165] 10 4 0.40 3,247
A4B 484,159] 0.0000 o 23 23 1.00 21,050
ABA 105350 6.6424]  73,734507,772] 43 12 0.28 2,450
ASB 120,035 35861  52447,111668 18 4 0.22 6,718
ASC 433,300 0.0000 o 1 11 1.00 39,391
A6 223769 0.8352]  41,819,379,046]| 138 | 34 0.25 1,621
A7 43153 12.9344]  24,086,151,806] 25 5 0.20 1,726
A8 689,543 0.3603] 175571616270 149 | 74 0.50 4,627.81
A9 55540 9.7507]  30,105541,420] 75 9 0.12 740
A10 10,333 1.0843 115,768272] 10 4 0.40 1,033
A1l 72,496| 47161  24,786280,412] 9 4 0.44 8,055
Total | 2,588,162 431,430,873,573

Using values from the exhibit, the overall variance of the ratio estimate is calculated as follows:

Va(R) =

431,430,873,573

= 0.064406

(2,588,162)>
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NECA then developed a 95% confidence interval to determinethe relative precision of the estimator,

using the formula below:*2

Pr(R- R|/R3 d)=0.05

d= Z0.05 ’ S(é)
R

Or

where

Z,os Isthevaue of standard normal distribution N(0,1) corresponding to 95% confidence
level, which is 1.96.

d isthe difference between the estimated and true value of R.
R istheratio of revenue requirementsto accesslinesfor the entire population of average

schedule study areas for December 1997, avalue of 19.743137.

Substituting data results in the following:

q= 1.96" +/0.064406 _

19.743137

0.0252

This calculation shows that the average schedule sample is precise within 2.52% at the 95%

confidence level, alevel sufficient for average schedule devel opment.

F. Allocation of Sample to Strata

NECA dlocated the total sample size to strata using a method, known as “Neyman Allocation”, a
method which produces optimum precision results for stratified sampling.** The Neyman Allocation
determinesthe size of the samplein each stratum in proportion to an estimate of the standard deviation

of ameasure of sizein each stratum. The Neyman allocation is optimum (improves precision most)

L Id. at p. 75.
B Id. atp.97.
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when the measure of sizeis correlated with the variable to be estimated (revenue requirement). The
Neyman allocation to astratum a so depends upon thetotal count of study areasin the stratum (Column
C of Exhibit 2.8A and 2.8B), and the number of study areasin the five-year sample. Following are

derivations of these standard deviations and the count of study areas in the sample.

NECA defined a study area’s measure of size to be the square root of its total interstate access
revenues for two reasons. This measure relates to the variation in revenue requirements among
average schedule companies, and it reduces the likelihood of over-allocation to strata of large study
areasthat would result from use of ameasure of sizethat did not usethe squareroot. Thesevaluesare

shownin Appendix Al.

Next, the standard deviation of measure of sizein each stratumiscalculated. Thesevauesare shown
in Column B of Exhibits2.8A and 2.8B. For example, for average schedule stratum A1, the standard

deviation of the measure of sizeis 49.85.

Thetotal five-year sample size of 1150 was allocated in the following steps:

1. Study areas in strata with high traffic volume (> 325 minutes per line, strata A3, C2) were
designated to be censused and sampled every other year.

2. Theremaining sample size was alocated using the Neyman Allocation.

3. Each dlocation was tested to assure that no study area would be sampled more often than every
other year. Stratawith sample size allocations larger than this were also censused and sampled
every other year.

4. Theremaining sample size was allocated according to the Neyman Allocation.
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By thismethod, strata A3, A4B, A5C, C2 and C3B were censused and the remaining total trial five-

year sample size of 893 (1150 - L"Z’YES) was allocated according to the Neyman Allocation.

Exhibits 2.8A and 2.8B show the use of standard deviations and thetotal tria fiveyear samplesizeto

calculate tria stratum five year sample sizes for average schedule and cost companies.

The sample alocation weight (Column D) is calculated as the product of the standard deviation of the
measure of size (Column B) and the number of study areas (Column C). The sample alocation weight
for a particular stratum, divided by the sum of al sample allocation weights, produces a stratum

alocation fraction. This fraction was multiplied by thetotal trial five-year sample sizeto produce a

trial five-year sample size in each stratum (Column E).

sample allocation weight, = SD,(MOS) x Ny,
sample allocation fraction, = allocation weight, /S(allocation weighty,)

trial stratum five-year sample size = sampleallocation fraction, x total trial five-year samplesize

For example, for average schedule stratum A2 in Exhibit 2.8A, thetrial stratum five-year sample size
is calculated as follows:

sample alocation weight,, = 123.347 x 19 = 2343.59

sample allocation fraction,, = 2343.59 / 87704.42 = 0.0267215

trial stratum five-year sample size,, = 0.0267215 x 892.5 = 23.849 (~ 24)

Thetria stratum annual sample sizeis calculated as the integer part of

trial stratum five year samplesize N
5

0.5.
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The sampling term, which represents how often a study areawill be sampled, is calculated as the

integer part of

Ny,

trial annua samplesize

EXHIBIT 2.8A

+ 0.5, but limited to a value between 2 and 5.

FINAL STRATA —AVERAGE SCHEDULE STUDY AREAS

(A) (B) (©) (D) (E) (F) (G) (H)
Standard No. of Study | Sample Trial Five Final Annual | Final Five Year

Stratum | Deviation of M. Areas Allocation | Year Sample | Sampling | SampleSize | Sample Size

No. 0.s* Waeight Size Term

Al 49.85 33 1645.08 17 5 [7.6] 33

A2 123.35 19 2343.59 24 4 [5.4] 23

A3 199.61 20 0.00 0 2 10 50

A4A 55.30 10 552.95 5 2 10

A4B 308.23 23 0.00 2 [12,11] 58

ABA 71.00 43 3053.00 31 5 6 30

A5B 25.33 18 455.89 5 2 10

A5C 444.04 11 0.00 2 [6,5] 28

A6 65.04 138 8976.07 91 5 17 86

A7 55.89 25 1397.30 14 5 3 15

A8 122.47 149 18248.03 186 4 [38,37] 186

A9 31.54 75 2365.35 24 5 5 25

A10 34.22 10 342.17 3 5 2 10

All 106.71 9 960.38 10 5 [2,1] 9
TOTAL 583 40339.82 411 [108] to 574

[116]

14
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EXHIBIT 2.8B

FINAL STRATA —COST STUDY AREAS

(A) (B) ©) (D) (E) (F) (G) (H)
Standard Sample Trial Five Final Annual | Final Five
Stratum | Deviation of | No. of Study Allocation | Year Sample | Sampling | SampleSize | Year Sample

No. M.O.S. Areas Weight Sze Term Sze
C1A 78.68 69 5,429.13 55 5 [11,12] 57
CiB 148.04 22 3,256.88 33 3 [7.8] 37
C10 128.49 58 7,452.48 76 4 [14,15] 72
c2 179.87 37 0.00 2 [18,19] 93
C3A 71.42 8 571.34 5 [1,2] 8
C3B 218.38 12 0.00 2 6 30
C4A 55.56 51 2,833.46 29 5 [5,6] 28
C4B 38.05 28 1,065.37 11 5 2 10
c4ac 142.91 24 3,429.77 35 3 8 40
C5 78.74 11 866.11 9 5 2 10
Cc6 47.02 11 517.21 5 5 2 10
c7 110.22 115 12,675.30 129 4 [28,29] 143
C8 48.17 8 385.38 4 5 [1,2] 8
Cco 138.79 64 8,882.24 90 4 16 80
TOTAL 518 47364.67 482 [119] to 629

129]

GRAND 1101 87704.42 893 1203
TOTAL™

B The Grand Total is the sum of the Totals from Exhibits 2.8A and 2.8B. The Sample

Allocation Weight Grand Total is used to calculate Column E.
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G. Selection of Sample

In this section, NECA describes methods for selecting sample study areas. To obtain reliable
estimates from asampl e requires that each member of the popul ation has awell-defined probability of
inclusioninthe sample. NECA chose aspecia method of defining probabilities becauseit produces

greater precision than other methods.

NECA determined the probability of including a specific study areain the five-year sample using one
of two methods. Study areasin the census strata™ were assigned a probability of onefor inclusionin
the multi-year sample. Study areasfrom other sample strata were assigned probabilities proportionate
to size (PPS). The PPS method was used because it provides more precise estimates than other

probability sampling methods.

Calculations supporting the PPS method are detailed in Appendix A1l. Study areas within a stratum
are ordered, according to their measure of size, starting with thelargest. For example, in cost stratum
C4B study areanumber one hasthe highest measure of size (443.5). Next, the cumulative measure of
Sizeis computed as arunning total of measures of size. The cumulative measure of size associatesa
range of measure of size values with each study area, including all values between the study area's
cumulative measure of size and the cumulative measure of size of the preceding study area. For
example, therange of measure of size associated with study areaonein cost stratum C4B is0t0 443.5.

Similarly, the range of size associated with the next study areais from 443.5 to 877.14.

The stratified PPS method divides each stratum into sampling intervals, then selects one sample
member from eachinterval. The sampling interval isdetermined by dividing the stratum total measure

of size by the stratum five-year sample size reported in Column H of Exhibit 2.8. For example, in cost

16 Specifically, cost strata C2, C3B and average schedule strata A3, A4B, A5C
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stratum C4B, the stratum sampling interval is:

10393.2

Stratum Sampling Interval =

= 1039.32

The PPS method sdlects sample membersfromintervals systematically, selecting thefirst member by a
random start, then successively adding an interval to the random start to select other sample members.
The random start for each stratum was computed by multiplying a random number by the stratum

sampling interval. Random starts calculated by this method are displayed in Exhibit 2.9."

In each stratum, the sample study area whose Measure of Size range included the stratum'’s random
start was selected. A sequence of sample selection numberswasidentified by progressively adding
the stratum sampling interval to the random start. Each study area whose measure o size range
included one of these values was included in the multi-year sample. For example, for cost stratum
C4B shown in Appendix A1, thismethod first selectsthe study areawith sequence number 3 because
the random start for this stratum (955.46) is within study area 1 range of measure of size, which
extends from 877.14 to 1308.69. Similarly, study area 8 is included in the sample because by
calculating a second random number in the stratum (random start + 2° sampling interval = 955.46 +
2078.64 = 3034.1), it is determined that 3034.1 is within the study area 8 range of measure of size.

Resultsfor al strata are displayed in Appendix A1l

o Random numbers were generated using the RANUNI function of the SAS computer software. The

function returns a number generated from the uniform distribution on the interval [0,1] using a prime
modulus multiplicative generator with modulus 2°* - 1, and multiplier 397,204,094. See SAS Indtitute,
SAS Language: Reference, Version 6, 592 (1st ed. 1990).
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EXHIBIT 29
RANDOM STARTSFOR EACH STRATUM

Stratum Random Start
Al 0.506911
A2 0.558424
A3 0.444686

A4A 0.844831
A4dB 0.277616
ABA 26.194459
A5B 250.336799
A5C 0.3911658
A6 71.611490
A7 176.341963
A8 0.841177
A9 299.349308
A10 0.015482
All 0.017919
C1A 44.343804,
CiB 0.883257
C10 0.761835
Cc2 0.009090
C3A 0.907439
C3B 0.597745
C4A 407.681308
C4B 955.464763
c4ac 0.882367
C5 127.413264
C6 152.189704
C7 0.897793
C8 0.460138
C9 0.232646
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When a sampleis selected by this method, the probability that a particular study areaisincluded in

the five-year sampleis:

Probability of Inclusion in the Five -Year Sample =

Stratum Five- Year Sample Sze x Sudy Area Measureof Sze
Total Sratum Measure of Sze

For example, for study area one within cost stratum C4B,

Probability of Inclusion in the Five-Year Sample = 11003;:313; =0.42672

According to thisformula, larger study areas have ahigher probability of inclusion than smaller ones.
In caseswherethisformulawould produce avalue greater than one, aprobability of inclusion equal to

one was assigned.

The average Probability of Selection in a particular year's sample is given by:

Probability of Inclusionin Five-Year Sample
Sratum Sampling Term

Probability of Selection =

For example, the probability of selecting Study Area 1 within Stratum C4B in any given year is:

0.42672 _ 0.085344

Probability of Selection =

H. Sample Weights

Inal probability samples, each member of the sampl e represents a determined share of the popul ation.

For example, in a simple random sample of 5 out of 50, each sample member represents 10
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population members, and so has aprobability of selection equal to 0.1. To derive an estimate of the
population total from such asample, we multiply the sampletotal by 10. Inthiscase, 10isthe sample
weight, applied equally to each member of the smple random sample. Inaprobability samplewhich
is not a simple random sample, probabilities of selection are unequal. Correspondingly, sample
weights are unequal and are unique for each member of the sample. Each sample weight is the

reciprocal of the probability of selection:

1
Probability of Selection

Sample Weight =

For example, when using data from study area 1 within cost stratum C4B, as part of a single year
sample to estimate a population total, the sample weight would be:

1
0.085344

Sample Weight = =1172

NECA'’s studies combine data from two consecutive samples. Consequently, probabilities of
inclusion in the double sample are twice the probability of selection in the one-year sample.
Therefore, the sample weights used by NECA with the double sample equal one-half the one-year

sample weights.

Assignment of Study Areasto Sample Years

This section describes how study areas selected for inclusion in the five-year sample are assigned to

a least one, and to as many as three years of the five sample years.

Column F of Exhibits 2.8A and 2.8B specify the sampling term assigned to each stratum. A sampling

term of three, for example, meansthat acompany selected in the 1999 sample would be selected next
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for the 2002 Sample, or every third year. Shorter sampling termswere assigned to strataconsisting of
larger study areas, while longer sampling terms were assigned to strata consisting of smaller study
areas. For example, in Exhibit 2.8A, cost stratum C1A was assigned a sampling term of five, while

cost stratum C1B was assigned a sampling term of three.

To make this assignment, for each stratum, alist of consecutive integers was assembled in random
order, which counts from 1 to t, wheret is the stratum sampling term. For example, in cost stratum
C1A (which has asampling term of five), thefirst random number was 1, followed in sequence by 4,
2, 3, and 5. Next, these randomly ordered numbers were assigned consecutively to sample study
areas. Study areas, which were assigned arandom number equal to 1 are sampled in the first year;

those with a number equal to 2 are sampled in the second year, etc.

In stratawith sampling termslessthan 5, study areas are repeated in random number order in sample
yearsafter thetermisreached. For example, in astratum with aterm of 2, astudy areawith arandom

number equal to 1 would aso be sampled in the third and fifth year.

The annual sample sizefor each stratum, which was produced by thisrandomization method, isshown
in Column G of Exhibits 2.8A and Exhibit 2.8B. In some strata, the sample sizes are not the samein
every year because the multi-year sample size did not divide evenly by the term. In such cases,

numbersin parenthesis designate alternative sample sizes.

Thus, he current five-year sample design accurately and efficiently represents the total average
schedule population. Methods described herein assure that sample data represent the costs of each

settlement function, for large and small companies, having normal, low and high cost conditions.

J. Supplemental Sample of Average Schedule Study Areaswith High Variancein Cost per Unit
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Average schedule studies during the past year have determined that three groups of study areas now
have data that contribute to high variance in cost per unit. To provide for continuing reliability of
statistical derivation of settlement formulas, NECA designed asupplemental samplefrom thesethree
groups. Two groups consist of study areas with low values of lines per exchange in Nebraska and
South Dakota, respectively. The third group consists of study areas in thirteen other states, which
include very few average schedule study areas, with potentially high contributionsto variance. Three
new strata: Nebraska, South Dakota, and 13 Other States were constructed, and a supplementa sample
of average schedule companieswas designed. All 52 study areasin these three strata are censused,
and randomly assigned to six datacollection years: 2002 through 2007 2. Asaresult, 9 supplementd
study areas were selected for year 2002. Details on this supplemental sample are shown in Exhibit

2.10. The assignment of study areas to sample yearsis shown in appendix Al.

EXHIBIT 2.10
SUPPLEMENTAL SAMPLE

Stratum No. of Study Random Sampling | Final Annual | Final Sx Year

Areas numbers Term Sample Size Sample Size
Nebraska 11 2,1,6,4,5,3 6 [2,1] 11
South Dakota 17 51,3246 6 [2, 3] 17
13 other States 24 2,51,6,4,3 6 4 24
TOTAL 52 [8, 9] 52
18

This supplemental sample is designed to provide data for the current average schedule filing, and
to continue in pardlel with the new five-year sample design that will support NECA filings

beginning in 2004.
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1. DATA COLLECTION



A. I ntroduction

One of the first steps necessary in developing settlement formulas is compiling accurate data. This
section describes the sources and types of data NECA collected to support average schedule formula

development. For the 2004 Modification of Average Schedules, NECA gathered data from severd

different sources, including NECA'’ s settlement system, NECA’ sannual data collection, NECA’sCogt
Study Database, network schematics and line haul worksheets, Tariff No. 4, the Customer Database,

and SS7 investment and expense information.

Anoverview of NECA’ sannual data collection from sample cost and average schedule study areasis
discussed in Section 111.B. NECA requested demand data from both sample' cost and average

schedule study areas and accounting data from sample average schedule study areas.

Cost company accounting data comes from the sampled cost company’ sannud cost separations studies
submitted to NECA asdescribed in Section |11.C. Thesedataare used to devel op statistical models of
separations (Part 36) and access allocations (Part 69), which are applied to average schedule

companies.

Since average schedule companies do not perform cost separations studies, the sampled average
schedule companies report financial datato NECA at atotal company level. Collection of these data

isdescribed in Section I11.D.

Demand data reported to the NECA pool by average schedule companies are used to forecast base
period demand to the test period and to cal cul ate average schedul e separations and allocation factors

needed to derive revenue requirements. Forecasted demand isused to create new settlement formula

! The selection of the annual sample is described in Section 11.
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models. Section I11.E details the sources of cost company and average schedule demand data.

Section I11.F discusses the demand and accounting data used for high traffic volume average schedule

companies.

Section [11.G summarizes the collection of average schedule line haul demand data supporting
development of the distance sensitive and non-distance sensitive line haul formulas, and describes
how circuit mile data were obtained from sample cost companies in order to develop Part 36
separation factor modelsfor Central Office Equipment Category 4.3 and for Cable & Wire Facilities

Categories 1.3, 3and 4.

Section I11.H describes the collection of SS7 cost data and A-Link access information from average

schedule companies.

All the datalisted above were subjected to several edit checksto ensuretheir validity. Asinthe past,
the data were screened to ensure accuracy in developing the proposed 2004 average schedule
formulas. Company personnel or source documents were consulted whenever questions or
inconsistencies arose to determine if corrections should be made. Section I11.1 describes the edits

performed on each type of data.

The methods outlined in Section |11 produced the validated data that was used throughout thisstudy.

B. NECA'’s Annua Data Collection
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In 2001 and 2002, NECA requested demand data fromboth sample cost and average schedule study
areas and accounting data from sample average schedule study areas to support development of

average schedul e settlement formulas, tariff rates, the average schedule USF | oop cogt formulaand the
average schedule local switching support formula. The 2001 sample provided accounting datafrom
calendar years 1999 and 2000 and demand data from2001. The 2002 sample provided accounting
data from calendar years 2000 and 2001 and demand data from 2002. Sample companies for both

years were based on the sample design, described in Section I1.

As in the past, NECA personnel offered to assist companies in completing the data forms. Many
companies availed themselves of this opportunity. In some cases, this assistance took the form of
telephone consultation with representatives from the sample companies. In other cases, NECA
personnel compiled data from company source documents on behalf of companies. This additional
assistance is sometimes needed by smaller companies|acking the personnel and resourcesrequired to

respond fully to the data request.

The 2001 annual data collection requested data from 133 cost study areas. One of these study

areas merged into another study area and was excluded from this study. A total of 132 cost study

areas were derived from the 2001 annual data collection.
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The 2001 annual data collection also requested data from 105 average schedule study areas. Of
these, two study areas did not participate due to lack of resources to complete the survey. In
addition, two more study areas were excluded from the study because of lack of sufficient and
accurate supporting documents. A total of 101 average schedule study areas were derived from

the 2001 annua data collection.

The 2002 annual data collection requested datafrom 139 cost study areas. Two of these study areas
were excluded from this study. Of these, one very small company did not supply data. Another one
had recently converted from average schedule to cost and did not have cost data available for the point
intime requested. Data from the remaining 137 cost study areas were combined with data from the
132 cost study areasin the 2001 annual data collection. Asaresult, the two years of data collection

yielded valid datafrom 269 cost study areas.

The 2002 annual data collection requested data from 107 average schedule study areas (98 from the
original multi-year sample design and 9 from the new supplemental sample of high variance strata).
Of these, two study areas did not participate due to lack of resources to complete the survey. Data
from the remaining 105 average schedul e study areas were combined with datafrom the 101 average
schedule study areasin the 2001 annual datacollection. Asaresult, the two years of data collection
yielded valid datafrom 206 average schedule study areas.

This number excludes study areas that were selected in the sample design as average schedule, but

subsequently converted to cost.

C. Cost Company Cost Data

NECA used detailed cost study data as the foundation of average schedul e separations and allocation

models (discussed in Section V). As part of its member company data review activities, NECA
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routinely acquires cost company cost studies to validate pool settlement distributions and to support

tariff rate filings.

In 2002, all cost companies participating in the NECA pools were asked to provide a copy of their
2001 cost studies, showing total company (Part 32) amounts, total interstate (Part 36) amounts, and
access category (Part 69) amounts. The data, submitted annually, was entered into NECA'’ s cogt Sudy
separations/allocator software program. NECA personnel reconciled discrepancies between the
calculation results of its cost study program and resultsfrom the exchange carrier's cost studies. This
reconciliation process provided additional assurance that cost studies are performed in accordance
with Commission rules and orders, and that the data necessary for cal cul ating separations transitions
are present.> The use of asingle allocator program also provided NECA with auniform dataformat
for the analyses performed in this Study. The data was placed in NECA’s Cost Study Database.

Sample cost datais provided in Appendix B1.

D. Average Schedule Company Accounting Data

Average Schedule company accounting datawere used to devel op the Part 69 revenue requirements,

described in Section VI.

Tota company account specific data (Part 32) from calendar years 2000 and 2001 were requested

from each average schedule study area in the 2002 sample®. These companies were required to

See, e.g., Safeguards to Improve the Administration of Interstate Access Tariff and Revenue
Distribution Process, CC Docket No. 93-6, NECA Comments (filed April 14, 1993) at
Attachment A, pp. 1-3.

Because of timing, study areas in the supplemental sample were asked to provide 2001
accounting only. Datafrom these nine study areas were, consequently, not used to
determine account growth rates, as described in section V.
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excludefrom reported account balances, costs associated with non-regulated activities, in accordance
with the Commission's Part 64 rules. Each company was aso asked to supply copies of 2000 and
2001 financia documents supporting itsaccounting data, such as summarized Genera Ledgers, Annual
Reports or final Trial Balances. These documents were used as sources for the verification steps
describedin Section I11.1. The 2000 and 2001 accounting datafrom the2002 samplearedisplayedin

Appendices C1 and C2, respectively.

Similar accounting data from calendar years 1999 and 2000 were obtained from average schedule
study areas in the 2001 sample. Source documentsfor these datawere also obtained for verification
purposes. Average schedule company accounting data obtained from the 2001 samplearedisplayedin

Appendices C4 and C5.

E. Demand Data

Demand datafrom sample cost study areas were necessary to support the separation factor modeling

described in Section 1V .D.

Demand datafor study areasin theaverage schedule sample, reported to the NECA Settlement Sysem,
were used to devel op demand forecasts, ca cul ate average schedul e separations and all ocation factors,

compute revenue requirements and create new settlement formula models.

Demand data were extracted from the following sources:
1 Data reported to NECA’ s Settlement System or Customer Database.
a For average schedule companies, NECA used the average month of the period
from July 2002 through June 2003, including all adjustmentsthrough July 2003

Pagelll - 6



for the following data e ements:*
Common Line Access Lines
Traffic Sensitive Switched Access Minutes of Use
Number of Exchanges
Switched Interstate Circuit Terminations
Interstate Circuit Miles
Intertoll Dia Circuits
Interstate Circuits

Special Access Revenues

b. For average schedule companies, NECA used the average month of the period
from January 2000 through December 2001, including al adjustmentsthrough
September 2003 for the analyses underlying the forecast of Interstate Special

Access Revenues’, described in Section V.H.1.

C. SS7 facility and cost data reported to NECA’s SS7 database
SS7 capital investment in Service Switching Points (SSPs)

and Consolidation Points (CPs)

Throughout the remainder of thisFiling, Common Line AccessLinesarereferred to as* access
lines’; Traffic Sensitive Switched Access Minutes are referred to as “access minutes’;
Switched Interstate Circuit Terminations arereferred to as* circuit terminations” and Interdate
Circuit Miles arereferred to as “ circuit miles’.

Average schedule and cost interstate special access revenues have been adjusted to reflect
revenues that would have been collected if average schedule companies had achieved the
authorized rate of return during al of the historical data months examined. Section V.H.1
describes the development of the rate of return adjustment factors. Adjusted special access
revenues are referred to in this Filing as “ adjusted special access revenues.”
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L ocation and number of fully connected or partially connected
SSPs
Location of CP Data links and Signal Transfer Points (STPs)
Number of CP Datalinks and A-link pairs
A-link providers
d. For cost companies, NECA used the average month of the period from January
2001 through December 2001°, including all adjustments through June 2003 for
the following data elements:
Common Line Access Lines
Common Line Minutes of Use

Traffic Sensitive Switched Access Minutes of Use’

Cost company demand data from 2001 correspond to 2001 cost studies used in this average
schedule Filing, the latest available for this analysis.

Since prior to July 2003 cost companies report common line access minutes on a monthly
basis, but do not report traffic sensitive switched access minutes as average schedule
companies do, NECA derived cost company traffic sensitive switched access mi nutesfrom
their reported common line access minutes data. NECA used asimple regression estimation
technique based on data reported by average schedule study areas for settlementsto estimate
theratio of traffic sensitiveto common line access minutes for cost companies. Thisraiowas
used to calculate traffic sensitive access minutesfor each sample cost study area. Influential
points were identified and accommodated using the method described in Section 1V.C. The
model follows:

Traffic Sensitive Access Minutes = 1.000121 x Premium Common Line Access Minutes
R?=0.9999 t-statistic = 2,738.45 F-statistic = 7,499,121
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Specia Access Revenues

Number of Exchanges
Cost company documents and schematics, describing exchange locations a remote
offices reported in response to the 2001 and 2002 sample datarequests. Includedin

these documents are the following:
Working Lines

Route Miles

Interstate toll circuit miles from the 2001 Cost Study database derived from:
Interstate Message Circuit Miles
Joint Message Total Circuit Miles

Interstate Conversation Minute-Mile Factor

Cost company exchange counts from NECA’s Customer Database supplemented by

Tariff No. 4.

Demand data from sampleaverage schedule and cost study areasare displayed in AppendicesD1, and

D2, respectively.

Average Schedule High Traffic Volume Demand and Accounting Data

InthisFiling, NECA documents special analyses of accounting and demand datafor average schedule

study areaswith high traffic volumes. To support these analyses, NECA used accounting datafromthe

2001 and 2002 data collection and demand data reported for settlements that were coincident with

each of these calendar years. A company was designated as having high traffic volumeif its minutes
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of use per access line per month exceeded 350 during the datayearsincluded in thisstudy. Wherever
possible, the accounting datafrom the highest traffic volume year between 1999 and 2001 was used.
If no accounting data was available during the highest traffic year, the period with the next highest
traffic volume was selected. Accounting data used in this study are displayed in Appendix C3.
Demand datafor the high traffic volume study areas corresponding to the accounting data year (1999,

2000 or 2001) were selected from the NECA settlement system and are displayed in Appendix D3.

G. Line Haul Data

Average scheduleline haul demand data(i.e., circuit miles, circuit terminations and interdate circuits)
are used to calculate separations factors and to support the development of the Line Haul Distance
Sensitive, Line Haul Non-Distance Sensitive, and SS7 settlement formulas. Cost company line haul
dataare used to develop Part 36 separation factor modelsfor Central Office Equipment Category 4.3

and for Cable & Wire Facilities Categories 1.3, 3 and 4, as described in Section V.

1. Average Schedule Companies

NECA procedures require average schedule study areas to provide updated line haul
worksheets and schematics at least once ayear or whenever significant changes occur intheir
transport networks. Carriersreport counts of accesslines, as well ascountsof circuits, circuit

miles and circuit terminations, to NECA to support their settlement claims.

To determine which study areas required updates of line haul schematics, NECA compared
line haul demand from its database with line haul demand reported to the monthly settlement
system. Average schedule study areas whose settlement reportsindicated materia differences

when compared with datain theline haul database, were asked to reconcile these differences
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and provide updates in time for use in this average schedule study. Each average schedule
sample company’ s circuits, circuit miles and circuit terminations data, as reported to the

NECA settlement system, are displayed in Appendix D1.

2. Cost Companies

Cost company circuit mile datawere obtained by combining interstate circuit milesto remote
switcheswith interstate toll circuit miles connected to other switches, asreported in 2001 cost
studies. Circuit milesto remote officeswere derived from counts of circuits at remote offices
(determined according to NECA's Traffic Engineering Circuit Count M ethod) ® and routemiles

to remote offices.

Total Circuit Miles = Interstate Toll Circuit Miles + Interstate Circuit Miles at Remote Offices

Interstate Toll Circuit Miles = Interstate Message Circuit Miles

+ Joint Message Interstate Circuit Miles

Joint Message Interstate Circuit Miles = Joint Message Total Circuit miles

x 2001 Cost Study Interstate Conversation Minute-Mile Factor

The traffic engineering method uses route mile data and access line counts at each remote
office to develop circuit miles. NECA determined that 178 sample cost companies have
host/remote circuits (COE Category 4.3 equipment). Sample cost companies provided route

mile data and access line counts at each remote office. Sample cost company total interstate

The circuit count method isfirst described in Exhibit 5.11 of NECA's 1994
Modification of Average Schedules, and has been included in NECA's Pool
Administration Procedures for Average Schedule Companies. See National Exchange
Carrier Association, Inc., 1994 Modification of Average Schedules, Dec. 30, 1993 at
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circuit mile data are displayed in Appendix D2.

H. Signaling System 7 (SS7) Data

NECA collects Signaling System 7 (SS7) network configuration and cost datafor Service Switching
Points (SSPs) and Consolidation Points (CPs) installed by average schedule companiesthat receive

SS7 settlements.

One set of datais collected from average schedule exchange carriers that have installed SSP or CP
equipment and are connected to the nationwide signaling network or are expected to connect to the
network during the 2004/2005 settlement period. Information on SSP or CP equipment investment and
expenses related to the provision of SS7 signaling links (e.g., CP data links) was collected, and the
STP or access service provider was identified. NECA collects data on the connection charges of
these access service providers. These dataare displayed in Appendix G. NECA used these datato
update the SS7 settlement formula for those exchange carriers connected to the nationwide SS7

signaling network, as described in Section V11.J.1.

Another set of datais collected from average schedule exchange carriersthat haveinstalled SSP or CP
equipment, but have not yet connected to the nationwide signaling network. Types of investments
incurred by these companies are the same as those connected to the network, except that they do not
pay for links connecting their SSP to the network. These data, displayed in Appendix G, were used to
update the SS7 settlement formula for those exchange carriers not yet connected to the nationwide

signaling network, as described in Section VI1.J.2.

V- 35.
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Datafrom SSPsthat were reported with incomplete cost datawere replaced with the average cost of
SSPs of the same model type. Inafew cases, when the carrier did not identify the model type of SSP,

the overall average cost was used.

Data Edits

1) Cost Study Area Part 32, Part 36 and Part 69 Data Edits

Several edits were performed on cost study area data to ensure completeness and

accuracy. The methods used for these edits included the following steps:

a Results from NECA's cost study program were reconciled with results

provided by sample companies.

b. Cost study data entries were reviewed for completeness.

C. Related accounts were compared for consistency.

d. Access element amounts were compared to total company and total interstate
amounts.

e. Datareview ensured sufficient level of detail to conduct cost study analyses.

2)  Average Schedule Study Area Accounting Data Edits

Several edits were performed on average schedul e study areaaccounting datato ensure

completeness and accuracy. The methods used for these edits included the following

steps:

a Accounting source documents were compared to data reporting forms to

ensure that the data were reported correctly.
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3)

4)

b. A review of data ensured that all study areas provided sufficient account
detail.

C. Individual study areainvestment per line and investment per minute ratios
were compared to average sample ratios. Extreme values were investigated
to ensure accuracy.

d. Individual accounts for each study area were compared to their total

investments and expenses for reasonability.

e Growth ratios for each account for each carrier were evaluated to ensure
reasonability.
Demand Data Edits

Demand data used in this study were reviewed for consistency with prior reports and
with NECA settlement procedures. Month-over-month and year-over-year comparisons
were made to identify data anomalies and growth trend changes. Errors were

corrected, and reasons for any inconsistencies were provided.

Signaling System 7 (SS7) Data Edits

The methods used for these edits included the following:

a SS7 facility data were reviewed for consistency with source documents and
Settlement claims.
b. Source documents were reviewed to determine that SS7 cost components are

complete.
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V. COST COMPANY ALLOCATION
MODELS



A. I ntroduction

This section describes the use of cost study data provided by cost companies for the year ending
December 2001." These cost study dataare used to cal culate separated costs and to allocate separated
coststo access categories, as discussed in Section 1V.B, using FCC rulesthat apply to the test period
(July 1, 2004 through June 30, 2005). From each cost study, NECA then calculates fractions of
unseparated accounts that are alocated to interstate, and fractions of interstate accounts that are
allocated to access categories. These separation and allocation fractions, in turn, are used in the

construction of statistical models of separation and allocation ratios.

Because average schedule companies do not perform studies that produce cost separations and access
category allocations, NECA uses these models in average schedule studies to allocate average
schedule company accounts to access categories. Asdiscussed in Section VI, the modelsare used to

calculate values for the separations and allocations of accounts of each sample average schedule

company.

Thefollowing isanillustration of a straight line equation model for separating an account.

Interstate Cost in the Account
Total Cost in the Account

=0.05 + (0.9 x Related Variable)

NECA employed the straight-1ine equation form in some model s and other formsin other models. Part

36 models are explained in Section 1V.D.

! Datafrom 2002 cost studies do not become available until the second half of 2003, which
wastoo late for inclusion in this Study.
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Next, NECA used cost study accounting datain each access charge category to modd the alocation of
interstate amounts to access categories (Part 69 models). These Part 69 models are explained in

Section IV.E. Aniillustration follows:

Common Line Cost inthe Account
I nterstateCost in the Account

=0.1+ (0.6 x Related Variable)

To ensure that all models represent the average schedule population, influential data points were
identified and accommodated according to the method described in Section 1V.C. The outlier
accommaodation method was used for all separation and allocation model s except for modelswith the
independent variable being the separation fraction of another account prescribed by Part 36 rules.

These cases exhibit anear perfect fit and outlier accommodation method would have beenirrelevant.

B. Jurisdictional Cost Separations and Access Category Allocations

The following sections discuss cost alocation methods underlying data obtained from 2001 cost
studiesfor cost companiesin the 2001 and 2002 samples. The summary of cost alocation methodsin
Exhibit 4.1 describes factors used to separate and all ocate sample cost company accountsfor the test

period.

1. Separation of Local Switching Investment

In an order released May 22, 2001, the FCC adopted the Federal-State Joint Board
recommendation to impose an interim separations freeze effective July 1, 2001.% The freeze

included all Part 36 category relationships and interstate separations factors for price cap

2 Jurisdictional Separations and Referral to the Federal-State Joint Board, CC Docket No.
80-286, Report and Order, 16 RCC Rcd 11382 (2001).
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carriers, and all interstate separations factors for rate-of-return carriers. The freezeisin
effect for five years or until the Commission has completed comprehensive separationsreform,

whichever comesfirst.

As aresult of the separations freeze, the Local Switching separations factors underlying the
2000 cost studies no longer need to be projected to reflect the future test period. However, to
account for the changes in DEM weighting factor when companies crossed an access line
threshold since 2000,®> NECA instead separated local switching investment using the 2001

Local Switching separations factor in this average schedul e study.

2. Scope of Changes to Separation and Allocation Methods

The MAG Order requires that part of General Purpose Computer (GPC) costs, which is
included in General Support Facilities (GSF), isto be allocated to the Billing and Collection
(B&C) category, effective January 1, 2002.* NECA adjusted the 2001 cost studiesto reflect
thisrule change. For each sample study area, NECA used 2003 investment amounts underlying

the 2003 Annual Access Tariff Filing to develop aratio of GPC costs used for non-tariffed

B& Ctototal GSF costs. Then, each sample study area sratio was multiplied by itstotal GSF
amount from the 2001 cost study to estimate the amount of GPC in the 2001 cost study to be
allocated to B&C. That amount was then allocated to B& C based upon rule 69.307 of the
Commission’sRule published inthe MAG Order. Remaining GSF costswere allocatedusng

the existing GSF allocation methodol ogy.

47 C.F.R. §36.125.
MAG Order at 1 115.

Page V-3



3. Summary of Cost Allocation Methods

Using the 2001 cost studies separations factors, NECA calculated interstate costs of each
sample cost study. These calculated costsare shownin Appendix B1. Exhibit 4.1 summarizes
the basis of thiscalculation. Thefirst column of Exhibit 4.1 identifies accounts or categories.
The second column identifies the basis of jurisdictional separations. The third column

provides the basis for apportioning interstate accounts to access categories.
Theentry "Cost Study" appearing in the second or third columnsindicatesthat no changeto the
historical account alocation has been made. All other entries describe the basis of

separations or allocation recal culations used to reflect the changes described above.

4. Cost Study Separations Factors

Using these recalculated interstate costs, a set of separations factors was cal culated for each
sample cost study area. The set includes one separations factor for each category of Central
Office Equipment and Cable & Wire Facilities, and one factor for each of selected investment,
expense, reserve, and tax calculation accounts. The separations factor is calculated as

follows:

Inter state Cost in Category or Account
Total Cost in Account

Separations Factor =

These separations factors were used as described in Section 1V.D to develop separations

factor models.

Page IV-4



5. Cost Study Access Allocation Factors

Using the recalculated accounts, a set of access allocation factors was calculated for each
sample cost study area. The set includes one access alocation factor for each category of
Central Office Equipment, Cable & Wire Facilities, and for certain investment accounts,
expenses and reserves. These allocation factors were used as described in Section IV.E to

develop allocation factor models.
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Account or Category

Centra Office Equipment
Category 1
Category 2
Category 3

Category 4.11
Category 4.12
Category 4.13

Category 4.2
Category 4.3

Cable & Wire Facilities
Category 1

Category 2
Category 3
Category 4

Information Originating/
Terminating Equipment

Category 1

Category 2

EXHIBIT 4.1

COST SEPARATION AND ALLOCATION METHODS

Part 36
Separ ations Basis

Cost Study
Cost Study

Loca Switching
Separation Factor

Cost Study
Cost Study

Prorate into Joint,
interstate privete line
(PL) and intrastate PL
based on 4.13 loops.
Joint portion is separated
25% to interstate; PL
portion is directly
assigned to appropriate
juridictions.

Cost Study

Cost Study

Prorate into joint and
PL based on Cat. 1
loops. Joint portion

is separated 25% to
interstate. PL portion
isessignedto
gppropriate jurisdiction.
Cost Study

Cost Study

Cost Study

25% to Interstate

Cost Study
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Part 69
Allocation Basis

Cost Study

Cost Study
Interstate portion is
directly assigned

to locd switching
eement

Cost Study

Cost Study

Joint portion is
assigned to Base
Factor Portion (BFP).

PL portionis assigned
to specia access.

Cost Study
Cost Study

Joint portion is assigned
to BFP. PL portionis
assigned to specid
access.

Cost Study
Cost Study
Cost Study

Prorateinto public tel., limited pay and al
other 10T based on splitting factors.

Public td. is assigned to

Limited pay is asdgned to limited pay
element. All other 10T is assigned to
Common Line BFP dement.

Cost Study



Account or Category

Genera Support Facilities

Tangible Assets - Capital Lease

Generd Support Facilities
Centrd Office Equipment
Category 1
Category 2
Category 3
Category 4

Information Originating/
Terminating Equipment

Category 1
Category 2

Cable & Wire Fecilities
Category 1
Category 2
Category 3
Category 4

EXHIBIT 4.1 (Continued)

COST SEPARATION AND ALLOCATION METHODS

Part 36
Separ ations Basis

COE+HIOT+C&WF

Genera Support Assets

COECat. 1
COE Cat. 2
COE Cat. 3
COE Cat. 4

10T Cat. 1
IOT Cat. 2

C&WF Cat. 1
C&WEF Cat. 2
C&WEF Cat. 3
C&WEF Cat. 4

Tangible Assets - Lease Hold Improvements

Genera Support Fecilities

COE - Switching COECat. 2& COECat. 3 COE+IOT+C&WF+GSF
COE - Operator Equipment COECat. 1 COE+IOT+C& WF+GSF
COE - Trangmisson COECat. 4 COE+IOT+C&WFGSF
Informetion Originating/
Terminaing Equipment 10T COE+H OT+C&WF+GSF
Cable & Wire Facilities C&WF COE+H OT+C&WF+GSF
Intangible Assets 2001 Excluding 2690 COE+IOT+C&WF+GSF
Telecom. Plant Held for
Future Telecom. Use 2001 2001
> NECA has also allocated some GSF cost to the B& C element according to rule 69.307 of

Generd Support Assets

Part 69
Allocation Basis

COE+IOT+C&WPF°

Genera Support Assets

COECat. 1
COE Cat. 2
COE Cat. 3
COE Cat. 4

10T Cat. 1
IOT Cat. 2

C&WF Cat. 1
C&WEF Cat. 2
C&WEF Cat. 3
C&WEF Cat. 4

COE+IOT+C& WF+GSF

the Commission’s Rule published in the MAG Order, as explained on page I V-3.
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Account or Category

Telecom. Plant Under

EXHIBIT 4.1 (Continued)

COST SEPARATION AND ALLOCATION METHODS

Construction (Includes AFUDC)

Telecom. Plant Acquis. Adjustment

Materids & Supplies
RTB Stock

Cash Working Capita

Accumulated Depreciation

Genera Support Fecilities GSF
COE - Switching COE Cat. 2 + COE Cat. 3

COE - Operator Equipment

COE - Trangmission

Informetion Originating/
Terminaing Equipment

Cable & Wire Facilities

Property Held for Future
Telecom. Use

Accumulated Amortization -
Tangible

Accumulated Amortization -
Intangible

Accumulated Amortization -
Other

Net Current Deferred Taxes
Genera Support Fecilities

COE - Switching COE Cat. 2 + COE Cat. 3 COE Cat. 2 + COE Cat. 3
COE - Operator Equipment

COE - Trangmission

Information Originating/
Terminaing Equipment

Cable & Wire Facilities
Not Classified

2005

GSF

Part 36
Separ ations Basis

2001
2001
C&WF
2001

Tota Expenses Excluding
Depreciation &
Amortization Expense

GSF
COECCat. 1
COE Cat. 4

10T
C&WF

2002

2680

2690

2005

GSF
COECCat. 1
COE Cat. 4

loT
C&WF
2001 Exduding Land
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Part 69
Allocation Basis

2001
2001
COE+IOT+C& WF+GSF
COE+IOT+C& WF+GSF

COE+IOT+C& WF+GSF

COECat. 2+ COECat. 3
COECCat. 1
COE Cat. 4

10T
C&WF

COE+IOT+C& WF+GSF

Associated 2680
Investment

COE+IOT+C& WF+GSF

COECCat. 1
COE Cat. 4

10T
C&WF
2001



EXHIBIT 4.1 (Continued)
COST SEPARATION AND ALLOCATION METHODS

Part 36 Part 69
Account or Category Separ ations Basis Allocation Basis
Net Non-Current Deferred Taxes
Genera Support Fecilities GSF GSF

COE - Switching COE Cat. 2 + COE Cat. 3 COE Cat. 2 + COE Cat. 3

COE - Operator Equipment COECat. 1 COE Cat. 1

COE - Trangmisson COE Cat. 4 COE Cat. 4

Informetion Originating/

Terminaing Equipment 10T 10T

Cable & Wire Facilities C&WF C&WF

Not Classfied 2001 Excluding Land 2001
Network Support Expenses GSF COE+H OT+C&WF+GSF
Genera Support Expenses GSF GSF
COE Expenses - 6210 COE COE 2210

- 6220 COE COE 2220
- 6230 COE COE 2230

C&WF Expenses C&WF C&WF
IOT Expenses 10T 10T
Other Property, Plant &
Equipment Expenses 2001 COE+HOT+C&WF
Network Operations Expenses COE+IOT+C&WF COE+IOT+C&WF
Access Expenses Cost Study Cost Study
Depreciation & Amortization
Expense

Generd Support Facilities GSF GSF

COE - Switching COE Cat. 2 + COE Cat. 3 COE Cat. 2 + COE Cat. 3

COE - Operator Equipment COECat. 1 COECat. 1
COE - Trangmission COE Cat. 4 COE Cat. 4
Information Originating/

Terminating Equipment 10T 10T
Cable & Wire Facilities C&WF C&WF
Plant Held for Future

Telecom. Use 2001 2001
Amortization - Tangible

Assts 2680 2680
Amortization - Intangible

Assets 2690 2690
Amortization - Other 2005 2005

Page I1V-9



Account or Category

Marketing ExpensesCost Study

Service Expenses- OB&C

EXHIBIT 4.1 (Continued)

COST SEPARATION AND ALLOCATION METHODS

Part 36
Separ ations Basis

COE+IOT+C& WF+GSF

User Study

Service Expenses - All Other Cost Study Cost Study

Executive & Planning ExpenseBig Three Expenses

Generd & Adminidrative Exp.

Other Operating Taxes
Investment Tax Credit
Funds During Construction
Contributions

Interest on Capital Leases

Other Interest & Related Items

Other Jurisdictiona Assets

Other Jurisdictiona
Liabilities & Defered
Credit - Net

Investment Allowance/
Disdlowance

Capitaized Payroll 2001

Depreciation Adjustment

Big Three Expenses

2001

2001

2004

Corporate Expenses

2680

- Capita Leases

Part 69
Allocation Basis

Limited to 5% to CL

Big Three Expenses
Big Three Expenses
COE+IOT+C& WF+GSF
COE+IOT+C& WF+GSF
COE+IOT+C& WF+GSF
COE+IOT+C& WF+GSF

COE+IOT+C& WF+GSF

Net Telecommunication 2001 or Net Investment

Pant

Cost Study

Cost Study

2001

2001

Expense Allowance/Disalowance 2001

Customer Deposits 2001 Excluding Land

Accumulated Depreciation
Allowance/Disdlowance

FT Allowance/Disdlowance 2001

2001

COE+IOT+C& WF+GSF

COE+IOT+C& WF+GSF

Exduding Land

COE+IOT+C& WF+GSF
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C. Outlier Accommodation Methods

In constructing average schedule study regression and ratio models, influential data pointsthat were
considered to be non-typica of average schedule companies or that have an undue influence on
estimated model parameters are present in the data. Since its 1998 filing, NECA has employed an
Outlier Accommodation Method (“Method”) to moderate the impact of these influential pointsin
model development. This Method responds to FCC concerns raised in the June 1998 Order® that

recommended NECA use a more accurate and consistent method to address outliers.
Theinclusion of influential pointsin Average Schedule Study regression and ratio estimate modelsis
a two step process involving: (1) identification of influential points, and (2) accommodation of

influential datain model development.

1. Outlier Accommodation Method in Regression Models

a Identification of Outliersin Regression Models

There are numerous methods available in statistical literature” to identify influential
data points in linear regression models. NECA adopts the DFFITS measure of
influence proposed by Belsley.® The DFFITS statistic is a scaled measure of the

influence on the predicted value for the ith observation and is calculated by deleting

6 NECA Proposed Modifications to the 1998-99 Interstate Average Schedule Formulas,
AAD 98-20, Order, 13 FCC Rcd 17351 (1998)(June 1998 Order).

! A good comparison study can be found in Chatterjee, S. and Hadi, A.S. “Influential
Observations, High Leverage Points, and Outliersin Linear Regression”, Satistical Science,
1986, Val. 1, No. 3, pp. 379-416.

8 Belsley, David A., (et al.), Regression Diagnostics: Identifying Influential Data and
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the ith observation from the regression data. This calculated statistic is obtainable
only from classical linear regression models.® Large vaues of DFFITS indicate
influential observations. A distinct size-adjusted absol ute cutoff point can be defined.

The cutoff point is used to distinguish high influence points from others.’

The cutoff point suggested by Chatterjee™ is defined as

c=2 i
N- P-1

where
P = number of mode coefficients
N = number of observations included in model
b. Accommodation of Outliersin Regression Models

Outlier accommodation methods have the purpose of diminishing the variance of
estimates by reducing the impact of influential data on models. Statistical texts
conclude that methods of weighted regression will optimize the variance of amode if
each point is given aweight in inverse proportion to its contribution to total model

variance. In other words, if the weights for the observations are proportional to the

10

Sources of Collinearity, John Wiley & Sons 1980.

For nontlinear models, an additional step isrequired before using the Outlier Accommodation
Method. See Section VII.B.

AsBeldey pointsout that DFFITSis“a t-likediagnostic. - - - (that) has been scaled by an
appropriate estimated standard error, which, under the Gaussian assumption, is
stochastically independent of the given diagnostic.” As such, a distinct size-adjusted
absolute cutoff point can be defined. Id. at p. 28.

Chatterjee, S., and Hadi, A.S., Sensitivity Analysisin Linear Regression, John Wiley & Sons
1988, pp. 121-122.
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reciprocals of the error variances, then the weighted | east-squares estimates are Best

Linear Unbiased Estimators.’

NECA uses variance weights as follows:

If DFFITS £ C,ThenVarianceWeight, =1
2Cl2 6

ElseVarianceWeight, = h;
DFFITS g

where C isthe cutoff point.

The numerator of thevariance weight isthe median DFFITS value of pointswhich are
not influential. Thus, this variance weight compares a point which is influential to
points which are not influential. Exhibit 4.2 isagraph that illustrates these variance
weights. Using weights obtained by this method, weighted regression models were

devel oped.

See Draper, Norman (et al.), Applied Regression Analysis, John Wiley & Sons, 1966, pp.
108-115, and Judge, George (et al.), The Theory and Practice of Econometrics, John Wiley
& Sons, 1980, pp. 420-421.
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Weights Assigned to Observations

EXHIBIT 4.2

|[lustrative Outlier Weights

0.8 -
0.6 -
0.4 -
0.2 -

Not Outliers Outliers
(Weight=1) (Weights decrease as
influence increases)

/

Cutoff Point DFFITS
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Outlier Accommodation Method for Ratio Estimates

a Identification of Outliersfor Ratio Estimates

For ratio estimates, the influence of each observation on the ratio can be cal culated
directly by excluding each point from the ratio one at atime. Thisis technically
parallel to the DFFITS method adopted in regression modelsin identifying influential
points.

a '(SampIeWeighti ’ Yi)
& (Sampleweight; ~ X

Ratio =

a (SampIeWeighti ‘ Yi) - SampleWeight | Y
Inﬂuencej = Ratio - - : . ;
a (Sampl eWeight; " X ) - SampleWeight j X |

The cutoff point of variance weights for ratio estimates is determined by testing
various scaled standard deviations of influence to produce the same proportion of

influence points as in regression cases.

C =2.33x Sd Deviation (Influence)

Study areas with influence exceeding cutoff point C are then accommodated.
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b. Accommodation of Outliers for Ratio Estimates

In paralel to the method of calculating variance weights for regresson models,

variance weights for ratio estimates are assigned as:

If Influence £ C,ThenVarianceWeight, =1

& Cl2 ¢

ElseVarianceWeight, = g influence *
' 0

Thefinal ratio estimate would be cal culated using both sample weights and variance

weights. All ratio modelsin thisfiling use this method of outlier accommodation.

D. Part 36 Separations Factor Modeling

This section describes the use of cost company separations factor data to develop models of
separations factors. Separations models were developed for certain categories of Central Office
Equipment and Cable & Wire Facilities, and for each Class B account of i nvestment, expense, reserve
and tax account. The separations models rely on 2001 cost company demand data (defined in Section

[11.E), and cost study separations factors (defined in Section 1V.B.4).

1. Mode Forms

For each cost category, NECA developed amodel of simplest structure with the least number
of statistically significant variables, that explainsthe largest percentage of the variation of the

separations fraction and that has correct signs for all regression coefficients.

Graphical displaysand statistical regression diagnostic tools have been utilized to determine
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whether aternative forms and combinations of variables would lead to improved models.
Simple weighted average ratios were chosen when data did not demonstrate statistically

significant regression rel ationships between separations fractions and other variables.

Different model formswere tested to rel ate the separations percentage to various independent
variables. An independent variable is one used as a predictor of another variable in a
regression model. The simplest of these related the separation percentage to a single
independent variable. 1neach case, simplestraight line (linear) formsweretested. Theform
that estimated the fraction of dollarsin the account or category most accurately was chosen.

These model forms are illustrated bel ow.

P = Dependent Variablein the Model

_ Categorized Interstate Account
Unseparated Account

X = Independent Variable in the Model

General Sraight Line Model Form: P = a+ bX

When the intercept is not statistically significant a proportional model results.

Proportional Model Form: P = bX

When the dope of the straight line is not statistically significant (for any or all prospective

independent variables), asimple average ratio form results.

Smple Average Ratio Form: P= a

All Part 36 models used one of two structures. In the following paragraphs, P representsthe
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estimated value of P (the separations factor) obtained from the corresponding separations
model.

When no dtatistically significant relationship with an independent variable could be found, a
simple average ratio is employed. An example of thisform is Category 2 C& WF. Where

interstate Cat. 2 C&WF is not zero, then:

p= Interstate Cat.2C & WF
Total C & WF

= 0.016272

Whenever a datigtically significant relationship could be found, NECA developed a
regression model to estimate separations fractions. NECA tested independent variables that
logically related to the fraction to be estimated in each model. For example, the Category 4.2
COE (Interexchange Circuit) fraction is logically related to the adjusted Special Access

Revenues per line.

p= Interstate Cat. 4.2 COE
Total COE

= 0.047334 + 0.005264 x Adj. Special Access Revenue Per Line

Thisrelationship is expected because the adjusted special accessrevenues per line variable

is known to correlate strongly with the interstate fraction of COE category 4.2.

In someinstances no statistically significant evidence that theintercept was different from zero
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was found. A simpler proportional model (P = b X) was utilized. An example of the

proportional form for GSF Equipment is:

__ Interstate GS-
Total GSF Expense

= % Interstate of [COE + C&WF + 10T]

R = 0.99 F = 36,338 t = 191

The separation of GSF is significantly related to the separation of COE, C& WF and 10T

investment, as seen by an R-Sguare value of 0.99.

Similar evaluations of possibleindependent variableswere madefor al models. A variable
was included in a model if a basis was found in separations rules or in economic
relationships, if thet-statistic for inclusion of the variablewas significant and if the sign of the

coefficient was logically acceptable.

Variables were considered for inclusion in these models only if they could be obtained from
both cost and average schedule companies. In some cases, logical variableswere available
for cost companies, but not for average schedule companies. For example, cost study areas
that have Category 2 COE investment measure tandem switched minutes for separations
studies. This variable could not be used to evaluate the separations model for average
schedule companies, however, since average schedule companies do not measure tandem

switched minutes.

For COE Category 3 Loca Switching separation model, access minutes per linewere grouped

into categories of either norma volume or high volume using 350 minutes per line as the
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breakpoint. Normal volume and high volume minutes were defined as:

Normal Volume Minutes Per Line
= Minimum (Total Minutes Per Line, 350)

High Volume Minutes Per Line
= Total Minutes Per Line — Normal Volume Minutes Per Line

The breakpoint of 350 minutes per line separates study areas into groups of either high or
normal COES separation fractions. In addition, the use of the 350 minutes per line break point
is consistent with the development of high traffic volume coefficients for average schedule

study areas.

Only normal volume minutes per line were weighted by the Dial Equipment Minutes (DEM)
weight, because study areas with high volume traffic generally have their separation factors
capped at 0.85, reducing the relationship between DEM w eight and high volume minutes per
line. Using this specification more accurately allocatestotal COE to interstate Category 3 for

study areas with high traffic volumes.

For C& WF Category 3 separation model, circuit miles per line were grouped into categories
of either normal route or long route using 4.0 circuit miles per line as the breakpoint. This
breakpoint was determined graphically by examining the relationship between the interstate
percent of C&WF Category 3 and circuit miles per line. For the C& WF Category 4
(Host/Remote message) separations model, only normal circuit miles per line were used
because host/remote facilities generally do not include long routes.

NECA determines minimum and maximum values of separation factors from cost company
sample data as shown in Exhibit 4.3. These values are used to limit average schedule

company separations factors obtained from separations models. If the average schedule
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company interstate portion calculated from a model was higher than the cost company
maximum limit or lower than the cost company minimum limit, the corresponding limit was
used as the average schedule company’s separations factor. The test was not applied to
regression models dependent upon other accounts' separations factors, which were already

constrained within cost company limits.

2. Separation Factor Models

All separations factor models are displayed in Exhibit 4.3. When a regression model was

used, the associated t-statistic, R-Square statistic, and F-statistic values are shown.
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EXHIBIT 4.3

PART 36 SEPARATION FACTOR MODELS

COE Category 1 - Operator Systems

If interstate Cat. 1 COE is not zero, then:

Interstate Cat. 1 COE
Tota COE

0.000899

COE Category 2 - Tandem Switching
If interstate Cat. 2 COE is not zero, then:

Interstate Cat. 2 COE
Tota COE

0.019661

COE Category 3 - Local Switching
If interstate Cat. 3 COE is not zero, then:

Interstate Cat. 3 COE

P =
Total COE
= 0.058169 + 0.000343 x DEM WEeight x Normd Volume Minutes per Line +
0.000243 x High VVolume Minutes per Line
Minimum = 0.042877
Maximum = 0.695822
R =0.26 F =40.25 t,= 7.86 t,=0.73

COE Category 4.11 Plus 4.12 - Wideband Exchange Line + Exchange Trunk

If interstate Cat. (4.11 + 4.12) COE is not zero, then:

Interstate COE Cat. 4.11 + Cat. 4.12
Total COE

0.016021
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EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

COE Category 4.13 - Exchange Line Circuit Excluding Wideband

If interstate Cat. 4.13 COE is not zero, then:

Interstate Cat. 4.13 COE

Total COE

0.081001

COE Category 4.2 - Interexchange Cir cuit

If interstate Cat. 4.2 COE is not zero, then:

Minimum
Maximum

R

0.05

Interstate Cat. 4.2 COE

Total COE
0.047334 + 0.005264 x Adjusted Specia Access Revenues per Line

0.000269
0.411544

F = 1144 t = 338

COE Category 4.3 - Host/Remote M essage Cir cuit

If interstate Cat. 4.3 COE is not zero, then:

Minimum
Maximum

R

0.11

Interstate Cat. 4.3 COE

Total COE
0.011470 + 0.002818 x Circuit Miles per Line

0.000117
0.308604

F = 1895 t = 435

Page IV-23



EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

C&WE Category 1.2 - Interstate Private Line + Interstate WATS

If interstate Cat. 1.2 C&WF is not zero and Adjusted Specia Access Revenues per Lineislessthan 6, then:

Interstate Cat. 1.2 C&WF

P =
Totd C&WF
= 0.004059 + 0.002456 x Adjusted Specid Access Revenues per Line
Minimum = 0.000145
Maximum = 0.076582
R = 023 F = 6544 t = 8.09

If interstate Cat. 1.2 C&WF is not zero and Adjusted Specia Access Revenues per Lineis greater or equal to 6, then:

P = 0.018795

C&WE Category 1.3 - Subscriber Common Line- Joint I nter state/l ntrastate Use

If interstate Cat. 1.3 C&WF is not zero, then:

Interstate Cat. 1.3 C& WF

P =
Total C&WF
= 0.225242 - 0.002920 x Circuit Miles per Line
Minimum = 0.035250
Maximum = 0.247920
R = 012 F = 3483 t = -590

C&WEF Category 2 - Wideband Exchange Trunk

If interstate Cat. 2 C& WF is not zero, then:

Interstate Cat. 2 C&WF

Total C&WF

0.016272

Page 1V-24



EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

C&WEF Category 3 - Interexchange

If interstate Cat. 3 C&WF is not zero, then:

Interstate Cat. 3 C&WF

P =
Total C&WF
= 0.008331 + 0.011613 x Normd Route Circuit Miles per Line +

0.002227 x Long Route Circuit Miles per Line +

0.002851 x Adjusted Specid Access Revenue per Line
Minimum = 0.000108
Maximum = 0.545990
R = 022 F = 2220 t, = 476 t, = 249 tz = 229

C&WEF Category 4 - Host/Remote M essage

If interstate Cat. 4 C&WF is not zero, then:

Interstate Cat. 4 C&WF

] ) Totd C&WF
= 0.005966 + 0.004461 x Norma Route Circuit Miles per Line
Minimum = 0.000055
Maximum = 0.343672
R = 011 F = 2045 t = 452
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EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

GSF - General Support Facilities Equipment

P Interstate GSF
Total GSF
= % Interstate of Totd [COE + C&WF + |OT]
R = 099 F = 36,338 t = 190.63

Tangibles - Account 2680

p _ Interstate Tangibles
Totd Tangibles
= 1.007982 x % Interstate of Total [COE + C&WF + |OT]
R = 095 F = 88257 t = 2971

I ntangibles - Account 2690

Interstate Intangibles

P =
Totd Intangibles
= 1.008293 x % Interstate of Total 2001 (Excluding 2690)
R = 1.00 F = 198,866 t = 44594

Telecommunications Plant - Other - Accounts 2002 + 2003 + 2005

Interstate of Total 2002

P =
Total 2002
= % Interstate of Total 2001
R = 1.00 F = 1,882,045 t = 1,372
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EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

Materials & Supplies - Account 1220

Interstate Materids & Supplies

P =
Totd Materids & Supplies
= % lInterstate of C& WF
R = 1.00 F = 3.16E14 t = 1777E7

RTB Stock - Account 1402

p _ Interstate RTB Stock
Tota RTB Stock
= % Interstate of Total 2001
R = 1.00 F = 627,732 t = 792.30

Accumulated Depr eciation - Accounts 3100 + 3200

Interstate Accumulated Depreciation

P =
Totad Accumulated Depreciation
= 1.018278 x % Interstate of Total 2001
R = 1.00 F = 97,439 t = 31215

Accumulated Amortization - Accounts 3400 + 3500 + 3600

Interstate Accumulated Amortization

P =
Tota Accumulated Amortization
= 1.007393 x % Intergate of Tota 2001
R = 100 F = 23,703 t = 153.96

Net Deferred Federal Income Taxes - Accounts 4100 + 4340 + 4370

Interstate Net Deferred Federa Income Taxes
Totd Net Deferred Federd Income Taxes

0.336841
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EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

Networ k Support Expense - Account 6110

Interstate of Network Support Expense

P =
Tota Network Support Expense
% Interstate of Total [COE + C&WF + 10T]
R = 1.00 F = 5743711 t = 2,397

General Support Expense - Account 6120

p Interstate of GSF Expense
Totd GSF Expense
= % Interstate of Total [COE + C&WF + |OT]
R = 1.00 F = 9,238,357 t = 3,039

COE Expense - Account 6210

p _Interstate of COE
Total COE
= 1.001764 x % Interstate of COE
R = 1.00 F = 6,463,580 t = 2,542

C& WEF Expense - Account 6410

p _ Interstate of C& WF Expense
Tota C&WF Expense
= % Interdate of C& WF
R = 1.00 F = 644,793 t = 80299
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EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

Other Property, Plant & Equipment Expense - Account 6510

p Interstate of Account 6510
Tota Account 6510
= % Interstate of Total 2001
R = 1.00 F = 430,469 t = 656.10

Networ k Oper ations Expense - Account 6530

Interstate of Network Operations Expense

P =
Tota Network Operations Expense
= % Interstate of Totd [COE + C&WF + |OT]
R = 1.00 F = 9,665,433 t = 3,109

Depr eciation and Amortization Expense - Account 6560

Interstate Depreciation and Amortization Expense

P =
Totd Depreciation and Amortization Expense
= -0.030088 + 1.171784 x % Interstate of Tota 2001
R = 094 F = 4,580 t = 67.68

M ar keting Expense - Account 6610

p _ Interstate Marketing Expense
Totd Marketing Expense
= 0.916845 x % Interstate of Total [COE + C&WF + |OT]
R = 090 F = 1914 t = 4375
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EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

Services Expense - Account 6620

p _ Interstate Services Expense
Totd Services Expense
= 0.172694 + 0.379740 x % Interstate of Totd 2001
R =0.08 F = 2429 t = 493

Executive & Planning Expense - Account 6710

Interstate Executive and Planning Expense

P =
Tota Executive and Planning Expense
= % Interstate of Totd Big Three Expenses
R = 1.00 F = 1.2009E7 t = 3477

General & Adminigrative Expense - Account 6720

Interstate Genera and Administrative Expense

P =
Totd Generd and Adminigtrative Expense
= 1.119227 x % Interstate of Totd Big Three Expenses
R = 099 F = 30,110 t = 17352

Other Operating Taxes - Account 7200

P Interstate Account 7200
Tota Account 7200
= 0.032761 + 0.947943 x % Interstate of Tota 2001
R = 081 F = 1,125 t = 3354
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EXHIBIT 4.3 (Continued)

PART 36 SEPARATION FACTOR MODELS

Federal Investment Tax Credit

If study areais subject to Federd Income Tax,

Interstate of Investment Tax Credit

P =
Totd Invesment Tax Credit
= 0.037630 + 0.915770 x % Interstate of Total Net Plant
R = 090 F = 72737 t = 26.97

Non-Oper ating | ncome and Expense

Interstate of NorOperating Income and Expense

P =
Total Non-Operating Income and Expense
=  %Intergtate of Total 2001
R = 098 F = 12,002 t = 109.55

Interest & Related Items - Account 7500

Interstate of Total 2001

p =
Total 2001
= 0992391 x % Interstate of Total 2001
R = 1.00 F = 97567 t = 31236
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E. Part 69 Allocation Factor Modeling

This section describes the use of access allocation factor data to develop models relating access

allocations to other variables.

1. Methods and Data

Most categoriesof cost are alocated according to Part 69 rules either by a 100 percent direct
assignment rule or by a simple indirect allocation rule. Only a few cost categories have

allocations complex enough to require amodel to apportion them among access categories.™

Aswith the development of Part 36 models, NECA devel oped models of simplest form with
stati stically significant independent variables. These models explained the largest percentage

of variation of alocation fractions and had coefficients with acceptable signs.

Using graphical displays and statistical regression analysis, aternative forms and
combinations of variablesweretested. Simpleweighted average ratios were chosen when the
data did not demonstrate any statistically significant relationship between the allocation

fractions and the other variables.

B Exhibit 4.1 shows the methods used in this average schedule study to allocate cost company
accounts to access categories.
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NECA selected model variables based on relationships designated in Part 69 rules or
correlations with other variables designated in the Part 69 rules. The dependent variablein
each model is the ratio of cost in an individual access category to total interstate cost. For
example, the following variables were used to develop the model for Common Line

Accumulated Amortization:

% CL of Accumulated Amortization = Common Line Accumulated Amortization

I nterstate Accumul ated Amortization

% CL of Interstate 2001 _ Common Line Account 2001
Interstate Account 2001

Exhibit 4.4 lists al variables tested as independent variables in these allocation factor

modedls. Results are shown in Exhibits 4.5, 4.6, and 4.7.

Some models used independent variables designated by Part 69 rules. The Depreciation
Expense models are examples of such models. According to Part 69 rules, Depreciation
Expense is apportioned to access categories in proportion to related components of
Telecommunications Plant in Service, the total of which isthe independent variable in these

models.

Other models use variables correlated with variables designated by Part 69 rules. The
Category 3 Cable & Wire Facilities model is an example of such a model. The ratio of
adjusted special access revenues to access minutes is correlated with the usage-based

assignment prescribed by Part 69.
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EXHIBIT 44

INDEPENDENT VARIABLESTESTED IN MODEL DEVELOPMENT

% Access of Interstate 2001

% Access of Interstate
Other Plant

% Access of Interstate
Big Three Expenses

% Access of Interstate Big Three
Expenses Less Services Expense

% Access of Plant
Specific Expense

% Access of Plant
Non-Specific Expense

% Access of Customer
Operations Expense

Access Lines

Number of Exchanges

Minutes per Line

Adjusted Special Access
Revenues per Line

Adjusted Special Access
Revenues per Minute

Norma Route Circuit Miles Per Line

Long Route Circuit Miles Per Line

Norma Volume Minutes Per Line

High Volume Minutes Per Line

Access Category Telecommunications Plant in Service
Total Interstate Telecommunications Plant in Service

Access Category Telecommunications Plant — Other
Totadl Interstate Telecommunications Plant — Other

Access Category Big Three Expenses
Total Interstate Big Three Expenses

Access Category Big Three Expenses Minus Services
Total Interstate Big Three Expenses Minus Services

Access Category Plant Specific Expense
Total Interstate Plant Specific Expense

Access Category Plant Non-Specific Expense
Total Interstate Plant Non-Specific Expense

Access Category Customer Operations Expense
Total Interstate Customer Operations Expense

Access Lines Reported to NECA

Count of Exchanges Served by the Study Area

Access Minutes
AccessLines

Adjusted Special Access Revenues
AccessLines

Adjusted Special Access Revenues
Access Minutes

Normal Route Circuit Miles
Access Lines

Long Route Circuit Miles
Access Lines

Norma Volume Minutes
Access Lines

High Volume Minutes
AccessLines
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Part 69 Allocation Models

a Expense and Reserve Models

Structured according to Part 69 all ocation rul es, these model s rel ated the percentage of
interstate access category expenses or reserves to the respective percentage of
interstate Telecommunications Plant in Service. The strength of these Part 69 models,
as evidenced by the high R-Square, F-statistic and t-statistic values, is attributed to
the very close relationship between the variables used in the model and the factors

defined in therules.

Exhibit 4.5 displays models developed for certain expense and reserve accounts.
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EXHIBIT 4.5

PART 69 — EXPENSE AND RESERVE ALLOCATION MODELS

Accumulated Depr eciation

%CL = 0.982503 X
%CO = 1.040696 X
%SA = 0.991524 X
%TR = 0.963771 X
R2
%CL Mode 0.99
%CO Model 0.96
%SA Mode 0.99
%TR Model 0.99

Net Deferred I|ncome Taxes

%CL = 0.469287
%CO = 0.323442
%SA = 0.099053
%TR = 0.090098

Accumulated Amortization

%CL = 0.999297 X
%CO = 1.002138 X
%SA = 1.001729 X
%TR = 0.997220 X
R2
%CL Mode 1.00
%CO Model 1.00
%SA Mode 1.00
%TR Model 1.00

% CL of Interstate 2001
% CO of Interstate 2001
% SA of Interstate 2001
% TR of Interstate 2001

_F _t MinimumM aximum
25711 160 0.054551
6,374 80 0.000000
26,372 162 0.002189
21,710 147 0.001237

% CL of Interstate 2001
% CO of Interstate 2001
% SA of Interstate 2001
% TR of Interstate 2001

_F _t MinimumM aximum
2,238,169 1,496 0.055946
1,248,489 1,117 0.022623

139,384 373 0.002024
148,560 385 0.006432

Depreciation and Amortization Expense

%CL -0.057879
%CO = 0.059439
%SA 0.979953
%TR 0.951018

X X + +

R2
%CL Mode 0.91
%CO Model 0.84
%SA Mode 0.98
%TR Model 0.98

0.960583 X % CL of Interstate 2001
1.080883 X % CO of Interstate 2001
% SA of Interstate 2001
% TR of Interstate 2001

_F _t MinimumM aximum
2,674 52 0.054889
1,442 38 0.000000
13,738 117 0.001773
11,661 108 0.001140
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0.982257
0.813701
0.401496
0.868568

0.807719
0.706848
1.000000
0.898573

0.906323
0.859634
0.408969
0.854075



EXHIBIT 45 (Continued)

PART 69 — EXPENSE AND RESERVE ALLOCATION MODELS

Services Expenses

%CL = 0.217496
%CO = 0.231843
%SA = 0.013508 + 0.482235 X % SA of Interstate 2001
%TR = 0.009616 + 0.631107 X % TR of Interstate 2001
R? _F t MinimumM aximum
%CL Model - - - - -
%CO Model - - - - -
%SA Model 0.35 141 11.86 0.000574 0.401304
%TR Mode 0.66 505 22.47 0.000506 0.475032
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b. Central Office Equipment Models

Exhibit 4.6 lists those categories of Central Office Equipment that require models.

Direct assignment rules used for other categories are summarized in Exhibit 6.5.

For combined COE Categories 4.11 and 4.12, NECA developed weighted average
allocation fractions because the data did not display significant correlationswith other

variables.

For COE Category 2 - Tandem Switching Equipment, the allocation was nearly 100

percent transport, a small residua portion being non-access.

For COE Category 4.13, Exchange Line Circuit Equipment (excluding Wideband) and
for COE Category 4.2, Interexchange Circuit Equipment, NECA devel oped modelsto
estimate the percentage of investment in the various access categories as afunction of

adjusted special access revenues per line.
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EXHIBIT 4.6

PART 69— CENTRAL OFFICE EQUIPMENT ALLOCATION MODELS

COE Category 1 - Operator Systems

%CL = 0.00
%CO = 0.661881
%SA = 0.00
%TR = 0.00

Category 2 - Tandem Switching Equipment

%CL = 0.00
%CO = 0.00
%SA = 0.00
%TR = 0.999871

Category 4.11 and 4.12 - Exchange Cir cuit

If Adjusted Specia Access Revenues are not equal to zero:

%CL = 0.00
%CO = 0.00
%SA = 0.995947
%TR = 0.004053

If Adjusted Specia Access Revenues equd zero:

%CL = 0.00
%CO = 0.00
%SA = 0.00
%TR = 100

Category 4.13 - Exchange L ine Circuit Equipment Excluding Wideband

If Adjusted Specia Access Revenues are not equal to zero:

%CL = 0975171 - 0008233 x Adjusted SA Revenuesper Line
%CO = 0.00
%SA = 0.024829 + 0008233 x Adjusted SA Revenuesper Line
%TR = 0.00

If Adjusted Specid Access Revenues equd zero:

%CL = 100
%CO = 0.00
%SA = 0.00
%TR = 0.00
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EXHIBIT 4.6 (Continued)

PART 69— CENTRAL OFFICE EQUIPMENT ALLOCATION MODELS

Category 4.2 - Interexchange Cir cuit Equipment

If Adjusted Specia Access Revenues are not equal to zero:

%CL
%CO
%SA
%TR

0.00
0.00
0.291714 + 0018454 x Adjusted SA Revenuesper Line
0.708286 - 0018454 x Adjusted SA Revenuesper Line

If Adjusted Specid Access Revenues equd zero:

%CL
%CO
%SA
%TR

0.00
0.00
0.00
1.00
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C. Cable & Wire Facilities Models

Exhibit 4.7 lists all categories of Cable & Wire Facilities that require models.
Categories not displayed are directly assigned by Part 69 rules as summarized in

Exhibit 6.5.

For Category 2 - Wideband and Exchange Trunk, and Category 4 - Host/Remote
Message, NECA used weighted averages because the data did not demonstrate any

significant correlations.

For Category 3- Interexchange, NECA devel oped model sto estimate the percentage of
specia access and transport investment to total interstate investment as a function of

adjusted special access revenues per minute.

The separations and all ocation models defined in this section were used to devel op the

Part 36 and Part 69 costs for sample average schedule companies, as described in

Section V1.
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EXHIBIT 4.7

PART 69 - CABLE & WIRE FACILITIESALLOCATION MODELS

Category 2 - Wideband and Exchange Trunk

If Adjusted Specia Access Revenues are not equal to zero:

%CL = 0.00
%CO = 0.00
%SA = 0.966508
%TR = 0.033492

If Adjusted Specid Access Revenues equd zero:

%CL = 0.00
%CO = 0.00
%SA = 0.00
%TR = 100

Category 3 - Interexchange

If Adjusted Specia Access Revenues are not equal to zero:

%CL = 0.00
%CO = 0.00
%SA = 0.165573 + 12414487 x Adjusted SA Revenues per Minute
%TR = 0.834427 - 12414487 x Adjusted SA Revenues per Minute

If Adjusted Specid Access Revenues equd zero:

%CL = 0.00
%CO = 0.00
%SA = 0.00
%TR = 100

Category 4 - Host/Remote M essage

%CL = 0.00
%CO = 0.00
%SA = 0.00
%TR = 100
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F. Additional Account Adjustments

NECA used cost study data to determine three account adjustment factors described below. These

factors are used to develop average schedul e revenue requirements as described in Section V.B.2.

1. Interest on Customer Deposits

The operating portion of total Interest and Related Items was further multiplied by afactor of
0.006589 to calculate Interest on Customer Deposits. Interest on Customer Depositsreceives
different treatment than other Interest expense in the Commission's rules governing revenue
requirement cal culation and hence must be derived for average schedule companies. Thefactor
was calculated as the weighted average fraction of Interest on Customer Deposits to Interest
and Related Items from sample 2001 cost study data. This factor is applied to Average

Schedule Company Total Interest and Related Items.

2. Investment Tax Credits

The uniform system of accounts does not prescribe the reporting of Investment Tax Credit
(ITC). Although ITC data are developed in reports of incometax liabilities, theseamountsare
not reported by Average Schedule study areas. Consequently, NECA used afactor based on
sample cost companiesto estimate Average Schedule amountsof ITC. Thefactor of 0.000368
was calculated as the ratio of weighted unseparated I TC over weighted unseparated Net Plant
from 2001 Cost Study data. Thisfactor is applied to Average Schedule Company Total Net

Plant amounts.
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3 Charitable Contributions

Similarly, not all sample average schedule companies separate dataon amountsfor Charitable
Contributions. Since the charitable contribution data are available from cost companies, a
factor based on sampl e cost companies was devel oped to estimate Average Schedule amounts
of charitable contributions. The factor of 0.001657 was calculated as the weighted ratio of
unseparated charitable contributions over unseparated Expenses and Other Taxes (EOT) from
2001 Cost Study data. This factor is applied to Average Schedule Company Total EOT

amounts.

G. Cost Study Factors

Three cost study factors were used in Section VII.Jto allocate SS7 costs to the interstate jurisdiction
and to apply loading for maintenance and corporate operations expenses. These factors were

developed from weighted sample cost company cost studies as shown in Exhibit 4.8.
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EXHIBIT 4.8

DEVELOPMENT OF SS7 COST STUDY FACTORS

COE S [ (Sample Weight) x (Interstate COE Cat. 3)]
Switching =
Factor S [ (Sample Weight) x (Unseparated COE Cat. 3)]

= 0.472571
COE S [ (Sample Weight) x (Central Office Expense)]
Maint. =
Factor S [ (Sample Weight) x (Central Office Investment)]

= 0.081676
COE S [ (Sample Weight) x (CO Corporate Operations Expense)]
Corporate =
Operations S [ (Sample Weight) x (CO Telecom. Plant In Service)]
Factor

= 0.063483

An additional cost study factor was devel oped to cal culate the average effective Federal Income Tax
rate. The effective tax rate is defined as the total tax payment over tota income. To estimate the
effectivetax ratefor average schedule companies, the 2001 cost study dataof sample cost companies
that are subject to federal incometax were used. The average effective tax rate was cal culated asthe
mean of sample cost companies effective tax rates weighted by both total average net investment and
sample weight. The average effective tax rate is used to calculate Average Schedule Company

Federa Income Tax in Section VI. F.

Average S [ (Taxrate) x (Sample Weight) x ( Total Average Net Investment)]
Effective =
Tax Rate S [( Sample Weight) x ( Total Average Net Investment)]

= 0.329039
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V. DATA PROJECTIONS



A. I ntroduction

For average schedule settlement formula development, NECA used historicad demand and
accounting data from average schedule study areas. Demand data used were those accepted by
NECA from companies for monthly settlements. Accounting data were taken from the financia
statements prepared by individua carriers and submitted as a part of NECA's annual data
collection. These sources of data are preferred over budgets or forecasts done by the exchange
carriers because they reflect each carrier’s actual cost and demand levels and reduce the burden

on individual study areas caused by additional requests.

NECA used these data to uniformly develop test period projections of account balances and
demand. The test period for the 2003 Study is the year beginning July 1, 2004 and ending June 30,
2005, the period when the settlement formulas from this study would be in effect. Settlement
formulas derived from these projected data would be used to calculate monthly settlements for

each carrier during the upcoming test period.

This study continues using the stratified method of account growth analysis introduced in the 2000
Study. The 2002 Sample companies were assigned to strata, based on access line size, and a
separate set of growth ratios was calculated for each stratum. This stratification improves the
overall accuracy of account growth forecasts, because account balance growth tends to vary

according to company size.

For additional reliability, NECA computed stratified composite average growth ratios by

separately averaging 2002 Sample growth ratios with 2001 Sample growth ratios. These

composite growth ratios were then applied to the accounts of individual sample study areas to

calculate test period account values. A description of this method isincluded in Section V.B.
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Test period demand projections were based on trends measured from a multi-year history of the
average schedule population. Historica demand data taken from data reported to the NECA pool
were used to develop growth models and calculate multi-year growth ratios. These multi-year
growth ratios were multiplied by the average base period demand value of each sample average
schedule study areato calculate test period demand values. Sections V.C through V.H describe the
use of these methods to forecast each demand variable. The forecasted data described in this
section were used to calculate test period access category revenue requirements described in

Section V1.F, and settlement formulas described in Section V1.

B. Account Forecasting

Y ear over year growth ratios were calculated for each account in each stratum of the 2002 Sample.
Calculation of these ratios involved the Outlier Accommodation Method For Ratio Estimates,
described in Section 1V.C.2. To lower the variance found in growth ratios computed from a single
sample, NECA used composite growth ratios developed by averaging the 2003 Study growth

ratios with those developed in the 2002 Study.*

1. Stratification of the 2002 Sample

In prior studies, NECA found that different growth trends were experienced by companies
of different sizes. NECA introduced stratification into account growth analysis to reflect
these differences. The 2003 Study continues using this methodology. Study areas in the

2002 Sample were separated into three strata based on access line size as of December
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2000, including al adjustments through December 2002.

To confirm optimum stratification, NECA performed a Sum of Squares Test, which
measures the variation of each study area’s growth around the stratum's average growth
rate. This test reveded that the revenue requirement growth experienced by companies
varied significantly by access line size groupings and that study area growth rates were
closer to stratum average rates than to the overall average rate. As a result, NECA
determined that improvements to the accuracy of account forecasts could continue to be

achieved through stratification.

NECA then conducted a Variance of Ratio Estimate Test, which measured the accuracy
improvement obtained by using stratified growth rates. This test was used to identify the
breakpoint values that would maximize the growth rate differentiation among strata. Since
no other breakpoint combinations improved upon the growth rate differentiation among
strata used for the 2002 Study, NECA continues to cal cul ate separate account growth ratios

for the following three strata of 2002 Sample companies:

Stratum 1 - Study Areas with less than 4,000 access lines
Stratum 2 - Study Areas with between 4,000 and 10,000 access

Stratum 3 - Study Areas with more than 10,000 access lines

Accounting data supplied by the 2002 Average Schedule Sample are reported in
Appendices C1 and C2. Accounting data supplied by the 2001 Average Schedule Sample
are reported in Appendices C4 and C5.
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2. Account Adjustments

In order to include only telephone operating costs in this study, NECA apportioned the
Interest and Related Items account between the operating and non-operating categories.
NECA adjusted some total company accounts reported by sample study areas to remove
costs that would not be included in cost studies and apportioned some accounts to

subaccounts not provided by sample average schedule compani es.

For companies that reported a Federal Income Tax liability, NECA used the ratio
of non-operating Federal Income Tax charges to total Federal Income Tax charges.
For other average schedule companies NECA used the average ratio of Non-
Operating Federal Income Tax Charges to Total Federal Income Tax Charges of

average schedule companies that did report aliability.

The FCC rules governing the calculation of interstate revenue requirements
mandate different treatment for Interest on Customer Deposits than for other
Operating Interest and Related Items.? Since sample average schedule companies
do not provide separate subaccount data for Interest on Customer Deposits, this
subaccount was derived by applying a factor, 0.006589, to Operating Interest and
Related Items. This factor was derived for this purpose from sample cost company

cost studies, as described in Section 1V.F.1.

The amount of Federa Investment Tax Credits (FITC) for average schedule

companies was derived based on the average ratio of FITC to Net Investment

reported by sample cost companies. The development of this ratio, 0.000368, was
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discussed in Section 1V.F.2.

The amount of Charitable Contributions included in Account 7370, Non-Operating
Income and Expense, was derived based on the average ratio of Contributions to
Expenses and Other Taxes reported by sample cost companies. The development

of thisratio, 0.001657, was discussed in Section |V.F.3.

The account balances of Information Origination/Termination investment and
expense were set to zero for al sample study areas, because the trend of reduction
displayed by these accounts would produce zero account balances during the July

2004 to June 2005 test period.

The amount of State Income Taxes (SIT) for sample Subchapter S companies was
derived based on the average ratio of SIT to Expense (Plant Specific expense, Non-
Plant Specific expense, Customer Operations expense, Corporate Operations
expense plus Depreciation & Amortization expense) reported by other Sample
average schedule companies. The resulting factors of 0.034529 for 2001 and
0.039535 for 2000 were multiplied by Expense to calculate SIT for each sample

Subchapter S study area.

| dentification and Accommodation of Outliers

Annual growth ratios were calculated for Part 32 accounts using 2000 and 2001 accounting

data from the 2002 Sample. To ensure that no company’s data exerted undue influence on

these ratios, NECA applied an Outlier Accommodation Method, first introduced in the

See 47 C.F.R. 88 65.820 and 65.830.
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1998 Study and described in Section IV.C.2, which reduced the relative weight of highly

influential points and allowed them to be included in account growth ratio devel opment.

In the first step of this process, NECA computed 2000 and 2001 unseparated revenue
requirement amounts for each 2002 Sample study area in each stratum, using the revenue
requirement calculation method described in Section VI.F of this Filing. An average
unseparated revenue requirement growth ratio was calculated for each stratum of the 2002

Sample asfollows:

2002 SampleAver ageRevenueRequirementGrowthRatiq =

& (Sampleweight; x VarianceWeight; x 2001Unseparated RevenueRequirement)
Straturq

- a (Sampleweight; xVarianceWeight; x 2000Unseparated RevenueRequirement)
ratum

Variance weights, which quantify study area specific growth relative to the average
growth within a stratum, were obtained by applying the Outlier Accommodation Method
For Ratio Estimates (described in Section 1V.C.2). These variance weights, which were
calculated based on relative growth in unseparated revenue regquirement, were then used

in the calculation of al account growth ratios.

Two groups of study areas were removed from the calculation of the Operating Other
Taxes growth rate. First, four study areas located in one state were excluded because
there was a one-time change in that state'stax laws. Therefore, the year over year changes
for these study areas were not representative of future changes for average schedule study

areas. Second, the data for subchapter S companies was excluded from the calculation of

PageV - 6



the Other Taxes growth rate, since the SIT component of Other Taxes for these study areas

was imputed as described in section V.B.2.

4. Account Groupings

A separate annual growth ratio was computed for most accounts using the combined ratio
estimate technique, described in Section V.B.5. The remaining accounts, which typically
exhibited wider than average variations in year over year growth from sample to sample,
were assigned to account groupings and then a growth ratio for each group was cal cul ated.

Exhibit 5.1 shows the account groupings used.

5. The 2002 Sample Stratified Annual Growth Ratios

NECA used the combined ratio estimate technique to determine dtratified annual growth
rates. For the 2002 Sample, the Stratified Annual Growth Ratios were calculated within

each stratum, using the following formula:

2002 Sample Stratified Annual Growth Ratio, =

A (SampleWeight, x VarianceWeight, x 2001 Account Balance)

Stratury

601 (SampleWeight, xVarianceWeight x 2000 Account Balance)

Stratumy
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EXHIBIT 5.1

ACCOUNT GROUPINGSFOR GROWTH CALCULATION

Account Group

Accountslncluded in Group

Part 32
Account Number

Accumulated Accumulated Depreciation - Telecommunications Plant in Service 3100
Depreciation & Accumulated Depreciation - Held for Future Telecommunications Use 3200
Amortization Accumulated Amortization - Tangible 3400
Accumulated Amortization - Intangible 3500
Accumulated Amortization - Other 3600
Plant Specific Expense | Network Support Expense 6110
General Support Expense 6120

Central Office Equipment Expense 6210, 6220, 6230
Cable & Wire Facilities Expense 6410
Plant Non-Specific Other Property, Plant and Equipment Expense 6510
Expense Network Operations Expense 6530
Customer Operations | Marketing Expense 6610
Expense Services Expense 6620
Corporate Operations | Executive & Planning Expense 6710
Expense Genera & Administrative Expense 6720
Other Deferred Maintenance and Retirement 1438
Telecommunications Property Held for Future Telecommunications Use 2002
Plant Telecommunications Plant Under Construction 2003
Telecommunications Plant Adjustment 2005
Other Operating Taxes | Operating State and Local Income Taxes 7230
Operating Other Taxes 7240
Net Deferred Income | Net Current Deferred Operating Income Taxes 4100
Taxes Net Non-Current Deferred Operating Income Taxes 4340
Other Jurisdictional Liabilities and Deferred Credits 4370
Total Plant Materials & Supplies 1220
RTB Stock 1402
Telecommunications Plant in Service 2001

Other Telecommunications Plant

2002, 2003, 2005

Columns C, G and K of Exhibit 5.2 display the resulting 2002 Sample Stratified Annual

Growth Ratios for each of the three access line size strata.
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AVERAGE SCHEDULE ACCOUNT GROWTH RATIOS

EXHIBIT 5.2

Small Study Areas
(A) (B) ©) (D)
2001 2001 2002

Sample Sample Sample 2002

Annual Adjusted Annual Composite
Account Growth Growth Growth Growth
Telecommunications Plant In Service 1.0792 1.0734 1.0712 1.0723
Land & Support Assets 1.0822 1.0760 1.0476 1.0618
Central Office Equipment 1.0742 1.0691 1.0578 1.0634
Cable & Wire Facilities 1.0821 1.0759 1.0908 1.0833
Tangible Assets 1.0000 1.0000 1.0476 1.0238
Intangibles 1.0742 1.0691 1.0578 1.0634
Materials And Supplies 1.3365 1.2518 0.9099 1.0808
Rural Telephone Bank Stock 0.9705 0.9696 1.0804 1.0250
Other Telecommunications Plant 1.0809 1.0748 1.0697 1.0723
Total Telecommunications Plant 1.0809 1.0748 1.0697 1.0723
Other Non-Current Assets 1.0601 1.0567 1.0839 1.0703
Accum. Depreciation & Amortization 1.1070 1.0967 1.0767 1.0867
Net Telecommunications Plant 1.0601 1.0567 1.0839 1.0703
Net Deferred Operating Income Tax 0.9745 0.9738 0.8113 0.8926
Plant Specific Expense 1.0575 1.0544 1.0373 1.0458
Plant Non-specific Expense 1.1071 1.0967 1.0289 1.0628
Customer Service Expense 1.0919 1.0842 1.0391 1.0616
Corporate Operations Expense 1.0823 1.0760 1.0513 1.0637
Depreciation & Amortization Expense 1.0483 1.0461 1.0698 1.0579
Charitable Contributions 1.0809 1.0748 1.0697 1.0723
Interest & Related Items 1.0641 1.0602 1.0088 1.0345
Patronage Dividends 1.0601 1.0567 1.0839 1.0703
Interest On Customer Deposits 1.0641 1.0602 1.0088 1.0345
Other Long Term Liabilities 1.0601 1.0567 1.0839 1.0703
Federal Investment Tax Credits 1.0601 1.0567 1.0839 1.0703
Other Operating Taxes 0.9998 0.9998 1.0988 1.0493
Allow. For Funds Used During Const. 1.0809 1.0748 1.0697 1.0723
Expenses & Other Taxes 1.0702 1.0656 1.0502 1.0579
Revenue Requirement 1.0639 1.0601 1.0598 1.0599
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AVERAGE SCHEDULE ACCOUNT GROWTH RATIOS

EXHIBIT 5.2

(Continued)
Medium Study Areas
(E) (F) (G) (H)
2001 2001 2002
Sample Sample Sample 2002
Annual Adjusted Annual Composite
Account Growth Growth Growth Growth
Telecommunications Plant In Service 1.0863 1.0794 1.0910 1.0852
Land & Support Assets 1.0512 1.0487 1.0327 1.0407
Central Office Equipment 1.0972 1.0886 1.1109 1.0997
Cable & Wire Facilities 1.0888 1.0816 1.0976 1.0896
Tangible Assets 1.0000 1.0000 1.0327 1.0164
Intangibles 1.0972 1.0886 1.1109 1.0997
Materials And Supplies 1.3255 1.2456 0.8516 1.0486
Rural Telephone Bank Stock 1.0485 1.0463 1.0401 1.0432
Other Telecommunications Plant 1.0873 1.0803 1.0876 1.0839
Total Telecommunications Plant 1.0873 1.0803 1.0876 1.0839
Other Non-Current Assets 1.0766 1.0711 1.0849 1.0780
Accum. Depreciation & Amortization 1.0817 1.0755 1.0981 1.0868
Net Telecommunications Plant 1.0766 1.0711 1.0849 1.0780
Net Deferred Operating Income Tax 1.2573 1.2046 0.8922 1.0484
Plant Specific Expense 1.1435 1.1255 1.1519 1.1387
Plant Non-specific Expense 1.0399 1.0384 1.0789 1.0586
Customer Service Expense 1.0421 1.0404 1.0633 1.0518
Corporate Operations Expense 1.0041 1.0041 1.0408 1.0224
Depreciation & Amortization Expense 1.0634 1.0596 1.0666 1.0631
Charitable Contributions 1.0873 1.0803 1.0876 1.0839
Interest & Related Items 0.9719 0.9711 1.0336 1.0023
Patronage Dividends 1.0766 1.0711 1.0849 1.0780
Interest On Customer Deposits 0.9719 0.9711 1.0336 1.0023
Other Long Term Liabilities 1.0766 1.0711 1.0849 1.0780
Federal Investment Tax Credits 1.0766 1.0711 1.0849 1.0780
Other Operating Taxes 1.0697 1.0652 0.9599 1.0125
Allow. For Funds Used During Const. 1.0873 1.0803 1.0876 1.0839
Expenses & Other Taxes 1.0616 1.0580 1.0788 1.0684
Revenue Requirement 1.0681 1.0638 1.0750 1.0694
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AVERAGE SCHEDULE ACCOUNT GROWTH RATIOS

EXHIBIT 5.2

(Continued)
Large Study Areas
") () (K) L)
2001 2001 2002
Sample Sample Sample 2002
Annual Adjusted Annual Composite
Account Growth Growth Growth Growth
Telecommunications Plant In Service 1.0752 1.0699 1.0785 1.0742
Land & Support Assets 1.0484 1.0462 1.0917 1.0689
Central Office Equipment 1.0869 1.0800 1.0951 1.0875
Cable & Wire Facilities 1.0742 1.0691 1.0611 1.0651
Tangible Assets 1.0000 1.0000 1.0917 1.0459
Intangibles 1.0869 1.0800 1.0951 1.0875
Materials And Supplies 1.5929 1.3722 0.8957 1.1340
Rural Telephone Bank Stock 0.9754 0.9748 1.0228 0.9988
Other Telecommunications Plant 1.0805 1.0745 1.0766 1.0756
Total Telecommunications Plant 1.0805 1.0745 1.0766 1.0756
Other Non-Current Assets 1.0557 1.0528 1.0334 1.0431
Accum. Depreciation & Amortization 1.1065 1.0962 1.1216 1.1089
Net Telecommunications Plant 1.0557 1.0528 1.0334 1.0431
Net Deferred Operating Income Tax 1.0469 1.0448 0.9864 1.0156
Plant Specific Expense 1.0789 1.0731 1.0830 1.0781
Plant Non-specific Expense 1.1056 1.0955 1.0338 1.0647
Customer Service Expense 1.1019 1.0925 1.0266 1.0595
Corporéte Operations Expense 1.0282 1.0274 1.0582 1.0428
Depreciation & Amortization Expense 1.0726 1.0677 1.1186 1.0931
Charitable Contributions 1.0805 1.0745 1.0766 1.0756
Interest & Related Items 1.0071 1.0070 0.9736 0.9903
Patronage Dividends 1.0557 1.0528 1.0334 1.0431
Interest On Customer Deposits 1.0071 1.0070 0.9736 0.9903
Other Long Term Liabilities 1.0557 1.0528 1.0334 1.0431
Federal Investment Tax Credits 1.0557 1.0528 1.0334 1.0431
Other Operating Taxes 1.0315 1.0305 1.0067 1.0186
Allow. For Funds Used During Const. 1.0805 1.0745 1.0766 1.0756
Expenses & Other Taxes 1.0732 1.0682 1.0781 1.0732
Revenue Requirement 1.0669 1.0627 1.0645 1.0636
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6. The 2003 Study Stratified Composite Growth Ratios

NECA uses composite growth ratios from two annual samples to provide more stable
account growth estimates and substantially smaller statistical variance. Derivation of
composite growth rates entails adjusting 2001 Sample annual straight line growth ratios to
the next year, and averaging these adjusted growth ratios with the 2002 Sample Stratified

Growth Ratios.

The 2001 Sample Stratified Annual Growth Ratios, representing growth from 1999 to
2000, are shown in Columns A, E and | of Exhibit 5.2. Each of these growth ratios was
adjusted forward one year to reflect the equivalent straight line rate of growth from 2000 to
2001. This adjustment method is illustrated in Exhibit 5.3, using the Central Office
Equipment (COE) investment growth ratio for small study areas, as an example.®* Adjusted
2001 Sample Stratified Annual Growth Ratios are displayed in Columns B, F and J of

Exhibit 5.2.

C

EXHIBIT 5.3

ADJUSTMENT OF 2001 SAMPLE STRATIFIED ANNUAL GROWTH RATIOS
FOR STUDY AREASWITH LESSTHAN 4,000 ACCESSLINES
USING COE INVESTMENT ASAN EXAMPLE

. 2001 Sample Stratified Small Company Annual Growth Ratios (1999 to 2000)  1.0742

. 2001 Sample Stratified Small Company Two Y ear Growth Ratios (1999 to 2001) 1.1484
{2x(LineA-1)} +1

. Adjusted 2001 Sample Stratified Small Company Annua Growth Ratio 1.0691
(Line B/Line A)

This Study developed composite growth ratios for each account within each access line

w

NECA used a straight-line forecasting method to project average schedule accounts,
because it has less risk of over-estimating accounts.

PageV - 12




Size stratum. A composite growth ratio is the arithmetic average of the Adjusted 2001
Sample Stratified Annual Growth Ratio and the related 2002 Sample Stratified Annual

Growth Ratio.

An example of the composite growth ratio calculation, using the growth in COE investment

reported by study areas with less than 4,000 access lines follows.

2003 Study Stratified Composite Growth Ratio for Sratum 1

{Adjusted 2001 Stratified Sratum, Growth Ratio
+ 2002 Stratified Sratum; Annual Growth Ratio} / 2

(10691 + 1.0578)/ 2

1.0634

The 2002 Study Stratified Composite Growth Ratios are displayed in Columns D, H and L
of Exhibit 5.2.

7. Other Growth Rates

For some accounting data from smaller accounts that exhibit significant year over year
growth variation, NECA used growth ratios derived from other logically related accounts

to reduce significant sample variance.

The test period values for Contributions, Allowance for Funds Used During
Construction and Other Telecommunications Plant were cal culated using the growth

rate calculated for Total Plant.

Interest on Customer Deposits values were projected using the growth rate
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developed for Interest and Related Items.

Patronage Dividends, Federal Investment Tax Credit, Other Non-Current Assets

and Other Long Term Liabilities were projected at the same rate as Net Plant.

Test period values for Provision for Deferred Operating Income Taxes were

calculated using the Other Taxes growth ratio.

8. Stratified Multi-year Growth Ratios

NECA derived stratified multi-year growth ratios to estimate test period costs from the
historical accounting data submitted by study areas. For the 2000 accounts submitted by
the 2001 Sample, the multi-year growth rates reflect the fact that the test period extends
four and one-half years beyond the end of 2000. For accounts in each stratum of the 2002
Sample multi-year growth ratios reflect three and one-half years between the end of 2001

and the test period. The calculation for multi-year growth ratiosis as follows:

For 2001 Accounts:

2001 Stratified Multi-year Growth Ratio; =
1+ [(2003 Sudy Stratified Composite Growth Ratio; - 1) x 3.5]

For 2000 Accounts:
2000 Sratified Multi-year Growth Ratio; =

1+ [(2002 Study Stratified Composite Growth Ratio; - 1) x 4.5]

0. Account Forecasting
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NECA prepared a forecast of each account for each sample study area. The forecasted
data represents the average month of the test period. Prior to forecasting, study areas
included in the 2001 Sample were separated into access line size stratum based on the
number of lines reported in the final view (December 2002) of settlements in December
2000. The forecasted amounts in each stratum were computed by multiplying the 2000

account balance by the 2000 Stratified Multi-year Growth Ratio by stratum.

Similarly, study areas from the 2002 Sample were first assigned to an access line stratum
and then projected to the test period by multiplying the 2001 account balance by the
corresponding multi-year growth ratio. The set of composite multi-year growth ratios used
to project a study area s account balances from the 2002 Sample were chosen based on the
study area's access line size, as reported for settlements in December 2000 and including

al adjustments through December 2002.

Sudy Area Forecast of 2001 Account =

(Study Area 2001 Account Value) x (2001 Stratified Multi-year Growth Ratio;)

Sudy Area Forecast of 2000 Account =

(Study Area 2000 Account Value) x (2000 Stratified Multi-year Growth Ratio; )

Section VI.F describes the computation of revenue requirements using forecasted accounts.

C. Access Minute Forecasting

To forecast traffic sensitive access minutes of use, NECA developed an econometric model based

on the historical growth of access minutes from the average schedule population. This modedl was
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used to prepare an Access Minute Growth Ratio, which was used to forecast Average Schedule
sample study area minutes to the test period.* The modeling process and calculation of forecasts

are described below.

1. Econometric Model for Access Minutes

Traffic sensitive access minutes data reported to e NECA pool by the population® of
average schedule companies from July 1999 through August 2003, including all
adjustments through September 2003, were used to develop the model. These data are

displayed in Appendix D4.

In this model, the Natural Log of access minutes was the dependent variable. The
independent variables were Natural Log of Real Disposable Persona Income (Income),
Natural Log of Real Price Index for Long Distance Services (Price), Natural Log of Real
Price of Celular Services, Natural Log of Employment, a constant term and eleven
seasona dummy variables. The price, income and employment variables are national
aggregates. To perform these calculations, the following data were used:

1. Consumer Price Index (CPI) — Macroeconomic Advisers, LLC (MA) provides a
measure of the rate of inflation to NECA in their August 2003 view. The U.S.
Government Bureau of Labor Statistics is the origina source for the historical data
and MA is the developer of the forecast data. The CPI series is used in the model

to adjust the price and income variables for inflation.

Access Minute Growth Ratios for NECA average schedule companies were derived using
the econometric modeling techniques that support NECA's Annual Tariff Filing. See, e.q.,
National Exchange Carrier Association, Inc., Tariff F.C.C. No. 5, Transmitta No. 988,
filed June 16, 2003 at Val. 3, Sec. 2, p. 5.
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2. Real Price Index — Because of changes in data availability, the nominal price index

for long distance services is devel oped by splicing together two separate series.

The AT&T Basket 1 Actual Price Index (API) from the AT&T Price Cap
filings available through the middle of 1995, (after which it was then
discontinued), and,

A comparable series from the Bureau of Labor Statistics subsequent to the

discontinuation of AT&T' s API.

The combined series are converted into real prices by dividing the nomina long

distance price series by the CPI series.

3. Real Disposable Personal Income — MA’s August 2003 view of the outlook for

nominal disposable income is adjusted for inflation using the CPI index.

4. Employment — The Bureau of Labor Statistics compiles historical data on
employment. MA projects employment for the forecast period using an
econometric model that links employment level to the growth in Gross Domestic
Product (GDP) and National Income. The projections of employment were
obtained from MA’s August 2003 economic outlook.

5. Real Price Index of Cellular Services — Because of the limitations of the available
data, the nominal price index for cellular services is constructed by splicing

together two separate series:

A series developed from the Cellular Telecommunications & Internet

> NECA did not use outlier accommodation during the development of growth models for

demand data. Data points in demand trend analyses were population aggregate values by
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Association (CTIA) semi-annual data on Average Loca Monthly Bills®
The CTIA series covers the time periods prior to June of 1999. The data
has been collected by CTIA since June of 1987 in June and December of
each year. Vaues for months in which the data was not collected were
estimated by linear interpolation, and,

The BLS series for “Cellular and other wireless voice grade services’,

covering the time span from June of 1999 to the present.’

The complete spliced series was converted into a real price series by dividing the
nominal cellular price indices by the CPl series. It is assumed that the nominal

price of cellular services will not change during the forecast period of the model.

6. Seasona Dummy Variables — Eleven seasonal dummy variables for the months of
February through December are used to capture monthly patterns in the data that

repeat across the years.

The lag structure for rea price is 3 months, while that of real disposable income is 6
months. The lag structure for employment is 9 months, while the lag structure for real
cellular pricesis also set at 9 months. The sign of the cellular price variable is positive,

since wireless services can be used as a substitute for land-line services. In other words,

month, which are virtualy free from influence by changes of individual study areas.
Cdlular Telecommunications & Internet Association, The CTIA Semi-annua Wireless
Industry Survey — Semi-Annual Wireless Industry Results — June 1985 to June 2001.
http: //mwww.wow-com/industry/stats/articles.cfm? D=239.

Rod Meaney, et.al., Producer Price Index Detailed Report — Data for September 2001,
U.S. Department of Labor, Bureau of Labor Statistics, Cellular and Other Wireless Voice
Grade Services, Series|D: pcud812#1, 1999 to 2001, August 2002.
http://data.bls.gov/cgi-bin/srgate.
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adecline in the price of cellular services will reduce the demand for access service. The

modd was corrected for autocorrel ation.

The coefficient of each independent variable in the model isits elasticity relative to access
minutes, and represents the percent change in access minutes resulting from a percent

change in each independent variable.

Model coefficients together with the diagnostic t-statistic, F-statistic and R-Square
datistics are given in Exhibit 5.4. The modél fits the data well, explaining 92.93 percent
of the variance in access minutes. The Fdtatistic of 50.59 shows that this regression is

statistically significant at the 99 percent confidence level.

2. Access Minute Growth Ratios

An access minute growth ratio was used to project demand to the test period. Because
average schedule sample study area demand data were collected for the base period (July
2002 through June 2003), an access minute growth ratio was developed to project access
minutes data from the average month of the base period to the average month of the test

period. The calculation of the access minutes growth ratio is described below.
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EXHIBIT 54
ACCESSMINUTESECONOMETRIC MODEL
Variable Coefficient T-Statistic
Log Real Price -0.0654 -1.21
Log Red Income 0.4727 1.39
Log of Real Price of Cellular Services 0.4731 4.96
Log of Employment 3.2209 10.54
Congtant -19.9917 -6.32
February -0.0115 -1.38
March -0.0259 -2.90
April -0.0094 -1.05
May -0.0352 -3.93
June -0.0375 -4.17
July -0.0255 -3.01
August 0.0078 0.91
September 0.0019 0.22
October -0.0169 -1.99
November -0.0316 -3.75
December -0.0373 -4.48
R°=0.9293 F-statistic = 50.59 Durbin-Watson = 1.99

The econometric model was used to estimate access minutes for a consistent sample of
companies in each month of the base period as well as for each month of the test period.
NECA used the model’ s twelve month access minute totals for the base period and the test

period to arrive at an Access Minute Growth Ratio.
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The Access Minute Growth Ratio was calculated by dividing the test period value by the

base period value, asfollows:

Annual Modeled Access Minutes 7/04 - 6/05
Annual Modeled Access Minutes 7/02 - 6/03

Access Minute Growth Ratio

4,688,558,186
4,788,245,583

0.9792

NECA used the Access Minute Growth Ratio to project access minutes data for its
stratified random sample of companies. Using settlement data for each sample study area,
NECA caculated the monthly average access minutes for the base period® The base
period monthly average access minutes value of each study area was multiplied by the
Access Minute Growth Ratio to determine its test period monthly average access minutes.
NECA used test period access minutes of each average schedule sample study area to
evaluate alocation models, as described in Section VI, and to derive several Traffic

Sensitive settlement formulas as described in Section V1.

D. Stratified Access Line Forecasting

NECA forecasted access lines of sample study areas using Stratified Access Line Growth Ratios,
which measure the relative growth of access lines from the average month of the base period to the
average month of the test period within each stratum of average schedule companies. The use of a
stratified approach was introduced in the 2000 Study in order to improve the accuracy of access

line forecasts, after differences with respect to access line growth were observed among large and

8 These data are displayed in Appendix D1.
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small study aress.’

In the 2000 Study, NECA tested severa stratification models containing various breakpoints and
found that the most statistically significant differences in access line growth rates occurred when
1,000 and 7,500 access lines were used to group sample study areas. These tests were repeated
during this study. These tests did not revea any new breakpoints that improved the accuracy of the

growth ratio estimates. Therefore, NECA continues to use these two breakpoints in this study.

Stratified growth models were developed by fitting a regresson model to historica monthly
access line values of the average schedule study areas in each stratum. The three year historical
time period from July 2000 through June 2003, including al adjustments made through July 2003
were used to develop the model. NECA found that the rate of growth in access lines reported for
settlements each month by large companies (average schedule companies with more than 7,500
access lines) decreased significantly starting in April 2002. Medium and small average schedule
companies started reporting significant decreases in June 2002 and July 2001 respectively. Asa
result, NECA added trend change indicators to the access line model structures to capture the
impact of the reported decreases on the overall strata growth ratios. Then NECA derived the
following models and access line growth rates, using the regression data displayed in Exhibit

5.5A, to estimate base period to test period growth for the average schedule population:

o See Nationa Exchange Carrier Association, Inc., 2001 Modification of Average
Schedules, December 28, 2000, Sec. V.D at p 18.
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If Access Lines are less than or equal to 1,000

Monthly Access Lines = 84,159 + (85.81 * Month Sequence)
+ (-131.87 * Trend Change Indicator)

Where Trend Change Indicator = 0, from July 2000 to June 2001
Trend Change Indicator = 1 for July 2001; 2 for August 2001, etc.

R = 07143  t-statistic for Intercept = 714.41 F-statistic = 41.26
t-statistic for Month Sequence = 6.63
t-statistic for Indicator = -8.01

If Access Lines are between 1,000 and 7,500

Monthly AccessLines = 766,721 + (668.28 * Month Sequence)
+ (-1,729.66 * Trend Change Indicator)

Where Trend Change Indicator = 0, from July 2000 to May 2002
Trend Change Indicator = 1 for June 2002; 2 for July 2002, etc.

R = 0.7840 t-statistic for Intercept = 791.93  F-statistic = 59.90
t-statistic for Month Sequence = 10.38
t-statistic for Indicator = -10.46

If Access Lines are greater than 7,500

Monthly Access Lines = 1,604,476 + (2,663.06 * Month Sequence)
+ (-5,349.49 * Trend Change Indicator)

Where Trend Change Indicator = 0, from July 2000 to March 2002
Trend Change Indicator = 1 for April 2002; 2 for May 2002; etc.

R = 09065 t-statisticfor Intercept = 758.79  F-statistic = 160.05

t-statistic for Month Sequence = 17.68
t-statistic for Indicator = -16.51
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EXHIBIT 5.5A

DEMAND DATAUSED IN TIME SERIESMODELS—COMMON LINE

Common Line Access LinesBy Line Size Group
Month
DATE Sequence Small Medium Large
200007 1 85,025 765,094 1,593,009
200008 2 85,124 766,015 1,602,234
200009 3 85,306 768,030 1,607,023
200010 4 85,348 768,933 1,614,450
200011 5 85,233 768,889 1,620,066
200012 6 85,224 769,165 1,621,980
200101 7 85,279 769,642 1,626,111
200102 8 85,423 771,487 1,632,269
200103 9 85,567 774,320 1,635,800
200104 10 85,659 775,491 1,639,307
200105 11 86,287 777,629 1,641,617
200106 12 86,346 778,754 1,640,411
200107 13 86,472 779,039 1,640,471
200108 14 86,380 778,683 1,644,077
200109 15 86,382 779,259 1,648,320
200110 16 86,307 778,864 1,650,930
200111 17 86,080 778,064 1,649,850
200112 18 85,889 777,491 1,651,297
200201 19 85,787 777,767 1,652,950
200202 20 85,706 777,611 1,652,644
200203 21 85,736 778,606 1,656,077
200204 22 85,699 780,685 1,657,268
200205 23 85,994 781,358 1,655,763
200206 24 86,273 783,744 1,653,813
200207 25 86,165 778,254 1,640,166
200208 26 86,029 777,026 1,640,739
200209 27 85,834 782,835 1,642,817
200210 28 85,578 775,176 1,641,646
200211 29 85,376 773,861 1,637,772
200212 30 85,231 771,781 1,635,380
200301 31 85,327 771,167 1,632,575
200302 32 85,282 770,299 1,629,245
200303 33 85,051 770,544 1,628,470
200304 34 85,550 770,404 1,627,426
200305 35 85,406 772,794 1,624,689
200306 36 85,507 770,881 1,624,132
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EXHIBIT 5.5B

DEMAND DATA USED INTIME SERIESMODELS—TRAFFIC SENSTIVE

Traffic Normal Long
Sensitive Route Route Switched Intertoll
Month Circuit Circuit Cir cuit Dial
DATE Sequence Miles Miles Terminations Circuits
200007 1 3,578,561 583,488 118,832 17,379
200008 2 3,593,157 583,584 119,042 17,422
200009 3 3,592,365 585,225 117,816 17,504
200010 4 3,597,805 553,811 118,690 17,541
200011 5 3,589,177 554,867 117,606 17,480
200012 6 3,607,486 564,032 118,168 17,948
200101 7 3,613,698 554,567 117,263 17,860
200102 8 3,641,819 562,426 117,173 18,281
200103 9 3,667,101 566,303 116,519 18,395
200104 10 3,735,544 645,002 118,574 18,439
200105 11 3,742,850 653,410 118,350 18,448
200106 12 3,762,729 648,567 118,391 18,454
200107 13 3,718,169 653,227 116,379 19,532
200108 14 3,767,887 659,440 117,231 19,357
200109 15 3,772,531 655,463 117,522 19,535
200110 16 3,801,421 693,506 117,666 19,548
200111 17 3,815,435 759,653 118,087 19,317
200112 18 3,827,458 745,847 117,743 19,185
200201 19 3,915,854 754,056 119,233 18,968
200202 20 3,992,689 757,253 119,801 19,381
200203 21 4,099,117 761,935 120,644 20,324
200204 22 4,182,574 771,917 122,220 21,292
200205 23 4,189,299 773,910 122,588 21,895
200206 24 4,182,130 773,943 122,233 21,826
200207 25 4,187,835 777,036 122,844 22,948
200208 26 4,205,442 820,970 123,334 23,378
200209 27 4,270,707 819,432 124,007 23,353
200210 28 4,337,854 859,188 124,119 23,492
200211 29 4,368,929 847,307 124,415 23,509
200212 30 4,379,415 868,899 125,023 23,760
200301 31 4,514,596 869,404 127,323 23,870
200302 32 4,569,706 922,930 127,957 24,270
200303 33 4,555,337 916,396 127,401 24,460
200304 34 4,588,030 916,400 127,569 24,301
200305 35 4,618,575 937,067 127,535 24,398
200306 36 4,629,029 935,874 127,829 24,400
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Using these access line regresson models, the Stratified Access Line Growth Ratios were

computed as follows:

Average of Month Sequence Numbersin Test Period (July 2004 to June 2005) = 54.5

Average of Month Sequence Numbersin Base Period (July 2002 to June 2003) = 30.5

2 Year Access Line Growth Ratio For Study Areas With Less Then 1,000 Access Lines

= Access Line Modeled Avg. Month of 7/04 - 6/05
Access Line Modeled Avg. Month of 7/02 - 6/03

= 83,231.09 Access Lines
84,336.51 Access Lines

= 0.9869

2 Year Access Line Growth Ratio For Sudy Areas With 1,000 to 7,500 Access Lines

= Access Line Modeled Avg. Month of 7/04 - 6/05
Access Line Modeled Avg. Month of 7/02 - 6/03

= 748,658.21 Access Lines
774,131.36 Access Lines

= 0.9671

2 Year Access Line Growth Ratio For Companies With More Then 7,500 Access Lines

= Access Line Modeled Avg. Month of 7/04 - 6/05
Access Line Modeled Avg. Month of 7/02 - 6/03

= 1,570,404.98 Access Lines
1,634,879.20 Access Lines

= 0.9606
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Next, base period average access lines were computed for each sample study area, using the
August 2003 view of data reported to the NECA pool from July 2002 through June 2003.2° The
average number of monthly access lines over the base period was calculated for each sample study
area. Each sample company was then assigned to a stratum, based on its access line size.
Forecasted test period average access lines for each sample study area was computed by
multiplying base period average access lines by the appropriate Stratified Access Line Growth

Ratio.

E. Circuit Mile Forecasting

In the 2000 Study, NECA initiated a method of forecasting norma route and long route circuit
miles separately, based on analysis which indicated that they have different growth trends. In this
Study, NECA continues analyzing normal route and long route circuit mile growth independently.
NECA uses athreshold of 100 average circuit miles per circuit to distinguish low cost routes from
normal cost routes. NECA's analysis of networks of companies with normal and low cost routes
showed that a threshold of 100 circuit miles per circuit correctly classified only companies with
low cost in the long route group, while at lower threshold levels, some companies with normal
costs are incorrectly classified as low cost companies. Therefore, NECA continues to use 100 as
the long route threshold. The total number of monthly circuit miles reported for settlements were

split into normal route and long route circuit miles as follows:

If Circuit Miles are less than or equal to (100 x Interstate Circuits),
Then Normal Route Circuit Miles= Circuit Miles

And Long Route Circuit Miles= 0
If Circuit Miles are more than (100 x Interstate Circuits),

10 These data are displayed in Appendix D1.
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Then Normal Route Circuit Miles = 100 x Interstate Circuits
And Long Route Circuit Miles = Total Circuit Miles - Normal Route Circuit

Miles

1. Normal Route Circuit Mile Forecasting

The following variables were used in normal route circuit mile regression modeling:

Norma Route Circuit Mile counts - Monthly amounts were calculated from the
settlement data submitted by average schedule companies from July 2000 through

June 2003, including all adjustments through July 2003 (See Exhibit 5.5B).

Month Sequence number - A sequentially assigned number, measuring a time trend.
Month Sequence 1 corresponds to July 2000 and Month Sequence 36 corresponds

to June 2003.

The regression model for normal route circuit milesis asfollows:

Normal Route Circuit Miles = 3,388,148 + (33,392 x Month Sequence)

R = 09525 t-statistic for Intercept = 124.88  F-statistic = 681.93
t-statistic for Month Sequence = 26.11

Month Sequence 1 = July 2000
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The Normal Route Circuit Mile Growth Ratio was computed as follows:

Average of Month Sequence Numbers from July 2004 to June 2005 Test Period = 54.5

Average of Month Sequence Numbers from July 2002 to June 2003 Base Period = 30.5

Normal Route Circuit Mile Growth Ratio

= Normal Route Circuit Miles Modeled Avg. Month of 7/04 - 6/05
Normal Route Circuit Miles Modeled Avg. Month of 7/02 - 6/03

= 5,208,012 Normal Route Circuit Miles
4,406,604 Normal Route Circuit Miles

= 1.1819

2. Long Route Circuit Mile Forecasting

The growth in long route circuit miles was calculated based on historical trend data from
July 2000 to June 2003. The following variables were used in long route circuit mile

regression modeling:

Long Route Circuit Mile Counts - Monthly long route circuit miles were calculated
from settlement data submitted by average schedule companies from July 2000

through June 2003, including all adjustments through July 2003. (See Exhibit 5.5B)

Month Sequence number - A sequentially assigned number, measuring a time trend.

Month Sequence 1 corresponds to July 2000 and Month Sequence 36 corresponds

to June 2003.
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The regression model for long route circuit milesis as follows:

Long Route Circuit Miles= 498,043 + (12,277 x Month Sequence)

RP=.9650 t-statistic for Intercept = 58.53 F-statistic = 937.12
t-statistic for Month Sequence = 30.61

Month Sequence 1 = July 2000
The Long Route Circuit Mile Growth Ratio was computed as follows:

Average of Month Sequence Numbers from July 2004 to June 2005 Test Period = 54.5

Average of Month Sequence Numbers from July 2002 to June 2003 Base Period = 30.5

Long Route Circuit Mile Growth Ratio

= Long Route Circuit Miles Modeled Avg. Month of 7/04 - 6/05
Long Route Circuit Miles Modeled Avg. Month of 7/02 - 6/03

= 1,167,139.5 Long Route Circuit Miles
872,491.5 Long Route Circuit Miles

= 1.3377

Next, base period average norma and long route circuit miles were computed for each
sample study area, using the August 2003 view of data reported to the NECA pool from
July 2002 through June 2003. The average number of monthly normal and long route
circuit miles over the base period was calculated for each sample study area. Forecasted
test period average normal and long route circuit miles for each sample study area were
computed by multiplying base period average number of normal and long route circuit

miles by the appropriate Circuit Mile Growth Ratio.

These data are displayed in Appendix D1.
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F. Circuit Termination Model

NECA forecasted circuit terminations of sample average schedule study areas using a Circuit
Termination Growth Ratio. The ratio was developed by fitting a regression model to historical

monthly circuit termination values of the average schedule population.

The following variables were used in circuit termination demand regression modeling.

Circuit Termination counts - Monthly amounts reported for settlements by average schedule
companies from July 2000 through June 2003, including all adjustments through July 2003.

Exhibit 5.5B displays the circuit termination data.

Month Sequence number - A sequentidly assigned measure of a time trend. Month

Sequence 1 corresponds to July 2000 and Month Sequence 36 corresponds to June 2003.

The regression model describing the historical growth trend of circuit terminations data of the

average schedule population is as follows.

Circuit Terminations = 115,018 + (325.02 x Month Sequence)

RP=.7934 t-statistic for Intercept = 190.57 F-statistic = 130.54
t-statistic for Month Sequence = 11.43

Month Sequence 1 = July 2000

A Circuit Termination Growth Ratio was computed as follows:
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Average of Month Sequence Numbers from July 2004 to June 2005 Test Period = 54.5

Average of Month Sequence Numbers from July 2002 to June 2003 Base Period = 30.5

Circuit Termination Growth Ratio

= Circuit Terminations Modeled Avg. Month of 7/04 - 6/05
Circuit Terminations Modeled Avg. Month of 7/02 - 6/03

= 132,731.59 Circuit Terminations
124,931.11 Circuit Terminations

= 1.0624

Next, NECA calculated a monthly average base period circuit termination vaue for each sample
average schedule study area, using data reported to the NECA pool for the period from July 2002
through June 2003, including al adjustments through August 2003. NECA forecasted circuit
terminations to the test period by multiplying each sample study area's base period value by the

Circuit Termination Growth Ratio.

G. Intertoll Dial Circuit Forecasting

NECA forecasted Intertoll dial circuits of sample average schedule study areas using an Intertoll
Dia Circuit Growth Ratio. The ratio was developed by fitting a regression model to historical

monthly Intertoll dial circuit values of the average schedule population.

PageV - 32



The following variables were used in Intertoll dial circuit demand regression modeling.

Intertoll Dial Circuit counts - Monthly amounts reported for settlements by average
schedule companies from July 2000 through June 2003, including all adjustments through

July 2003. Exhibit 5.5B displaysthe Intertoll dial circuit data.

Month Sequence number - A sequentially assigned measure of a time trend. Month

Sequence 1 corresponds to July 2000 and Month Sequence 36 corresponds to June 2003.

Trend Change Indicator - Analysis of the data from this period revealed that the growth in
Intertoll Dia Circuits changed significantly after April 2002. To account for this change,
NECA added a dummy variable to the regression model to ensure that the trend change did

not unduly influence test period growth estimates.

The regression model describing the historical growth trend of Intertoll dial circuit data of the

average schedule population is as follows:

Intertoll Dial Circuits= 16,919 + (155.66 x Month Sequence)
+ (2,050.97 x Trend Change Indicator)

where Trend Change Indicator = 0, from July 2000 to April 2002
Trend Change Indicator = 1 for May 2002; 2 for June 2002, etc.

RF=0.9782 t-statistic for Intercept = 106.23 F-statistic = 739.81
t-statistic for Month Sequence = 13.22
t-statistic for Trend Change Indicator = 8.17

Month Sequence 1 = July 2000

A Intertoll Dia Circuit Growth Ratio was computed as follows:
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Average of Month Sequence Numbers from July 2004 to June 2005 Test Period = 54.5
Average of Month Sequence Numbers from July 2002 to June 2003 Base Period = 30.5

Intertoll Dial Circuit Growth Ratio

Intertoll Dial Circuits Modeled Avg. Month of 7/04 - 6/05
Intertoll Dial Circuits Modeled Avg. Month of 7/02 - 6/03

= 25,401.88 Intertoll Dial Circuits
21,666.12 Intertoll Dial Circuits

= 1.1724

Next, NECA calculated a monthly average base period Intertoll dial circuit value for each sample
average schedule study area, using data reported to the NECA pool for the period from July 2002
through June 2003, including all adjustments through August 2003. NECA forecasted Intertoll dial
circuits to the test period by multiplying each sample study area's base period value by the

Intertoll Dia Circuit Growth Ratio.

H. Specia Access Revenue Forecasting

NECA has data to support projection of average schedule company costs at the total account level,
but not at the access category level. Total account growth ratios have been historically stable in
the six percent to ten percent range. In contrast, demand for Special Access services, as measured
by the revenues reported monthly to NECA for settlements, has grown at rates as high as thirty
percent annually in recent years. Since the 2000 Study, the use of Special Access revenue data
from more recent time periods (especially from calendar year 1999 and later) produced forecasts
that are substantially incompatible with forecasts of cost data, which are based on the historical
accounting data collected from sample study areas.

To avoid a misalignment of the cost and demand data, in the 2000 Study NECA started to produce
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a Special Access revenue forecast that was directly compatible with the cost forecast by: (1)
using base period Special Access revenues from the same months as the accounting data; and (2)

projecting revenue growth in parallel with cost growth. This method is continued in this Study.

1. Special Access Revenue Data

In this study, NECA used Special Access revenue data reported to settlements from
January 2000 to December 2001, as described in Section I11.E, as the base period data.
Average schedule study area settlements for special access service provisioning are
calculated amounts derived from settlement formulas, that assume achievement of the
authorized rate of return. The revenue levels reported for settlements, however, reflect the
pool's achieved rate of return. NECA adjusted the revenues reported monthly for
settlements to the rate of return authorized by the FCC during that time period using the

following formula:

Rate of Return Adjustment Factor =

Soecial Access Revenue Reguirement At Authorized Rate of Return
Special Access Revenues At Achieved Rate of Return

The Rate of Return Adjustment Factors calculated are shown in Exhibit 5.6.
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EXHIBIT 5.6

SPECIAL ACCESSRATE OF RETURN ADJUSTMENT FACTOR DEVELOPMENT

Special Access Revenues
Requirement At

Special Access

Authorized Revenues At Rate of Return
Month Rate of Return Achieved Adjustment Factor
Rate of Return
200001 11,074,437 9,584,574 1.1554
200002 11,079,834 9,660,344 1.1469
200003 11,202,904 9,852,950 1.1370
200004 11,356,818 9,983,260 1.1376
200005 11,347,084 10,114,522 1.1219
200006 11,548,371 10,626,103 1.0868
200007 11,537,835 10,748,785 1.0734
200008 12,258,826 11,714,620 1.0465
200009 12,460,681 12,277,523 1.0149
200010 12,869,472 12,741,569 1.0100
200011 12,970,004 13,117,031 0.9888
200012 13,076,104 13,550,627 0.9650
200101 15,711,262 13,993,850 1.1227
200102 15,656,442 14,133,962 1.1077
200103 15,836,096 14,686,243 1.0783
200104 16,174,065 15,215,723 1.0630
200105 16,286,721 15,715,426 1.0364
200106 16,398,732 16,073,830 1.0202
200107 16,490,882 16,743,115 0.9849
200108 16,756,689 17,054,038 0.9826
200109 16,672,197 17,385,128 0.9590
200110 17,070,481 17,481,962 0.9765
200111 17,263,387 18,105,061 0.9535
200112 17,426,147 18,599,258 0.9369
200201 19,866,463 19,941,970 0.9962
200202 19,907,426 20,436,620 0.9741
200203 20,125,992 21,001,216 0.9583
200204 20,308,974 21,189,729 0.9584
200205 20,479,350 21,790,892 0.9398
200206 20,471,013 21,416,611 0.9558
200207 21,582,994 20,907,469 1.0323
200208 21,708,169 21,289,328 1.0197
200209 21,662,096 21,382,589 1.0131
200210 22,030,891 21,927,447 1.0047
200211 22,180,188 22,219,176 0.9982
200212 22,275,477 21,870,888 1.0185
200301 22,059,235 22,817,252 0.9668
200302 22,266,500 23,087,188 0.9645
200303 22,411,939 23,832,400 0.9404
200304 22,338,065 24,283,475 0.9199
200305 22,488,758 24,969,674 0.9006
200306 22,599,259 25,426,130 0.8888
200307 22,701,261 25,949,770 0.8748
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2. Forecast of Special Access Revenues

To ensure consistency between the cost and demand data underlying the development of
Special Access settlement formulas, NECA projected Special Access revenues to test
period values using the same method used to project historical revenue requirements. The
annua revenue requirement growth ratios by stratum (displayed on Exhibit 5.2) were
converted into Multi-year Growth Ratios by Stratum by multiplying annua growth ratios by
either three and one-haf or four and one-half to capture the elapsed time between the 2001

and 2000 accounting periods and the test period, as described in Section V.B.8.

The forecasted test period average Specia Access revenues for each sample study area

was computed as follows:

Sample Sudy Area Test Period Special Access Revenues
= Sample Study Area Base Period Special Access Revenues

X Rate of Return Adjustment Factor
X Multi-year Sratum Revenue Requirement Growth Ratio

This method of forecasting Special Access revenues reduces the annual variation in
estimated demand growth, while improving the accuracy of the Special Access settlement

formula by assuring alignment of underlying cost and demand data.
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VI. AVERAGE SCHEDULE COMPANY
PART 36 AND PART 69 COSTS



A. I ntroduction

Section V1 describes the calculation of separated (Part 36) and allocated (Part 69) accounts for
each sample average schedule study area, as well as the allocation of transport cost to
subcategories of Line Haul and Intertoll Dial switching. Allocated accounts were used to develop
the Part 69 access category revenue requirements on which test period settlement formulas are
based, as explained in Section VII. In order to complete these calculations, NECA used the
separations and allocation factor models developed in Section IV, Y ear 2000 demand, and the test

period unseparated accounts and demand forecasts, described in Section V.

This section aso describes the calculation of another set of modeled central office revenue
requirements for high traffic volume study areas. For this effort NECA used the High Traffic
Volume Period unseparated cost data collected from the high traffic volume study areas as
described in Section I11.F.

In order to comply with the MAG Order, issued on November 8, 2001, NECA performed
additional alocations to ensure that the test period settlement formulas accurately reflect the new

alocation rules." The methods used to complete these adjustments are discussed in Section VII.M.

B. Separation of Part 32 Accounts

NECA first computed the interstate portion of each test period Part 32 account for each sample
average schedule company, using the separations models developed from sample cost company

data, displayed in Exhibit 4.3. Traditionally, NECA had used test period average schedule

1 MAG Order at App. A, 11 20, 21 and 22.
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demand data, described in Section V, to evaluate these models. In an order released May 22,
2001, however, the FCC imposed an interim separations freeze effective July 1, 2001 for rate-of-
return carriers’> Consequently, beginning with the 2002 average schedule study, NECA used
calendar year 2000 average schedule demand data with the separations models developed from

sample cost company 2001 cost studies.

Each separations model was used to calculate a fraction for each sample average schedule study
area, which isthe ratio of the interstate cost in an account or subaccount to the corresponding total
unseparated, uncategorized cost. The fraction was multiplied by the sample study area's test
period account value to calculate the interstate value of the account or category during the test
period. One of the three methods, described in the following subsections, was used to compute the

interstate percentage of each account or category.

1. Direct Separations Calculations - Average Separations Fraction

An average separations fraction was used for each account or category for which Exhibit
4.3 shows an average ratio model. Exhibit 6.1 shows an example using the Category 2

Central Office Equipment (COE) separations model.

2 Jurisdictional Separations and Referral to the Federal-State Joint Board, CC Docket No.
80-286, Report and Order, 16 RCC Rcd 11382 (2001).
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EXHIBIT 6.1

DIRECT SEPARATION OF AVERAGE SCHEDULE ACCOUNTS
BY AN AVERAGE FRACTION

EXAMPLE: SEPARATION OF COE CATEGORY 2

A. Average Schedule COE Account Balance $100,000

B. Average Separations Fraction (from Exhibit 4.3) 0.019661

C. Interstate Category 2 COE (Line A X Line B) $1,966
2. Direct Separations Calculations - Regression Model Separations Fraction

A regression model was used for each account or category for which Exhibit 4.3 shows a

modd of the form:

P=BxX
or
P=A+ (BxX)
or
P=A+ (BxX)+ (CxY)
or
P=A+(BxX)+ (CxY)+ (Dx2

Calculation of interstate amounts based on regression models, was completed in three
steps.
First, a separations fraction was developed for each sample study area, by
evaluating the separations model with the study areas specific values of

independent variables. Exhibit 6.2 shows an example using the COE Category 4.2

separations model. In this example, the independent variable, X, equals the sample
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study area's adjusted Special Access revenues divided by its access lines (Exhibit

6.2, Steps B and C).

Second, a range test was performed on the calculated separations fraction to assure
its reasonableness. Separations fractions were compared to the related minimum
and maximum fraction values (shown in Exhibit 4.3) obtained from the sample cost
companies. If the fraction was outside the range, the fraction was set equal to the
range limit minimum or maximum. This step ensures that the interstate allocations
of the average schedule sample do not exceed the interstate cost allocations of the
sample cost companies. The upper and lower limits of the COE Category 4.2
separations model shown in Exhibit 4.3 were 0.000269 and 0.411544,
respectively. The separations fraction calculated in Exhibit 6.2 (0.053503) is

within the range limit, and therefore no adjustment was necessary.

Finaly, each study areds interstate cost was computed using its separations

fraction (Exhibit 6.2, Step D).

EXHIBIT 6.2

DIRECT SEPARATION OF AVERAGE SCHEDULE ACCOUNTS
BY A REGRESSION MODEL
EXAMPLE: SEPARATION OF COE CATEGORY 4.2

Study Area COE Account Balance $100,000
Adjusted Specia Access Revenues/ Access Lines 1.171929
Interstate Percentage (Using Formula from Exhibit 4.3) 0.053503

(0.047334 + 0.005264 x Line B)

Interstate Category 4.2 COE Investment (Line A x Line C) $ 5,350

PageVI - 4




3. Indirect Separations Calculations

For some of the accounts and categories shown in Exhibit 4.3, a separations fraction was
developed using the interstate fraction of another account as an independent variable. In
these cases, the independent variable fraction was first calculated for each study area, and
then used in the modd to determine the separation fraction of the dependent account.
Exhibit 6.3 shows an example of this method for separating Cable and Wire Facilities

(C&WF) Expense.

EXHIBIT 6.3

INDIRECT SEPARATION OF AVERAGE SCHEDULE ACCOUNTS
ILLUSTRATIVE EXAMPLE: SEPARATION OF C& WF EXPENSE

A. Average Schedule C& WF Expense Account Balance $100,000
B. C&WF Investment Separations Fraction 0.282940
(Composite of all C& WF investment results for this study area)
C. C&WEF Expense Separations Fraction 0.282940
(Line B)
D. Interstate C& WF Expense (Line A x Line C) $28,294

Exhibit 6.4 summarizes the separated and unseparated accounts of sample average
schedule study areas. All amounts are weighted sums of costs in accounts and categories
using sample weights, which were explained in Section II.H. Individua study area
accounts separated by these methods were next allocated to access categories as described

in Section VI.C.
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EXHIBIT 6.4

WEIGHTED CATEGORIZATION AND INTERSTATE SEPARATIONSRESULT

Account

Telecommunications Plant In Service
Generd Support Fecilities
Centrd Office Equipment
--COECat 1

--COECat 2

--COECat 3
--COECa4.11+412

-- COE Cat 4.13

--COECat 4.2

--COECat 4.3

Cable & Wire Facilities
--C&WFCat 1.1

--C&WF Cat 1.2
--C&WFCat 1.3

- - C&WF Cat 2

-- C&WF Cat 3

--C&WFCat 4

Tangibles

Intangibles

Materids And Supplies

Rural Telephone Bank Stock
Other Telecommunications Plant
Other Non-Current Assets

Cash Working Capital
Accumulated Depreciation
Accumulated Amortization

Net Deferred Operating FIT
Network Support Expense
Genera Support Expense

COE Expense

C&WF Expense

Other Property & Plant Expense
Network Operations Expense
Depreciation & Amortization Expense
Marketing Expense

Services Expense

Executive & Planning Expense
Genera & Administration Expense
Charitable Contributions

Interest & Related Items
Patronage Dividends

Interest On Customer Deposits
Other Long Term Liabilities
Federal Income Taxes
Investment Tax Credits

Other Operating Taxes
Allowance For Funds Used During Construction
Expenses & Other Taxes
Average Net Investment
Revenue Requirement

Weighted Average Interstate

Total Cost

$6,457,369,301
$924,464,197
$2,421,915,554

$3,089,795,156

$6,582,004
$14,612,390
$71,426,740
$16,461,759
$241,880,327
$5,970,620
$39,304,983
$3,760,115,503
$23,056,822
$177,300,091
$6,234,475
$64,182,040
$87,472,770
$123,434,089
$2,293,357
$82,811,180
$425,229,124
$22,289,586
$167,351,231
$84,660,276
$174,395,674
$1,529,612
$63,693,596
$95,012,300
$422,452
$76,795,801
$67,665,586
$1,009,179
$69,518,471
$5,120,714
$1,311,824,336
$2,795,145,423
$1,688,823,068
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Proportion

33.1318%
33.2691%
39.3516%

0.0055%

0.8027%
22.3927%

1.6021%

8.1001%

5.2462%

1.2022%
28.2940%

0.0000%

0.7170%
21.8176%

1.4863%

3.2667%

1.0065%
33.1258%
16.5163%
28.5031%
34.7743%
33.2486%
31.6008%
33.0220%
33.8029%
37.175%%
33.6841%
33.3762%
33.1701%
40.4768%
28.2965%
33.7138%
32.9956%
35.6819%
30.7848%
29.9071%
32.3796%
35.6326%
33.1761%
33.5939%
33.7675%
33.8514%
31.3765%
31.1975%
33.1235%
34.3587%
25.2703%
33.8866%
32.1056%
33.4734%

Weighted

Separated Cost

$2,139,445,111
$307,561,344
$953,062,887
$134,327
$19,441,801
$542,333,211
$38,801,509
$196,177,582
$127,058,307
$29,116,150
$874,227,110
$0
$22,154,186
$674,117,851
$45,924,344
$100,932,830
$31,097,899
$2,180,343
$2,413426
$20,358,843
$5,724,467
$80,421,862
$1,886,766
$12,979,296
$1,271,029,467
$8,571,587
$69,721,940
$2,080,829
$21,289,230
$35,406,161
$34,927,553
$773,178
$27,324,011
$151,729,640
$6,861,812
$50,049,960
$27,412,696
$62,141,674
$507,465
$21,397,156
$32,083,302
$143,006
$24,095,873
$21,109,960
$334,275
$23,885,661
$1,294,018
$444,532,876
$897,397,476
$565,306,034



C. Allocation of Interstate Costs to Access Categories

In order to determine each sample study areas revenue requirements, NECA allocated its
interstate costs to the access categories defined in Part 69 of the Commission's rules. The

computation of access category allocation factorsrelied on:

Cost company allocation factor models described in Exhibits 4.5, 4.6 and 4.7
Study area demand variables forecasted to the test period

Direct and indirect alocation methods, as per Part 69 of the Commission's rules.

Access category allocations for each account or category were then completed using one of the

three methods described bel ow.

Method 1 - Selected categories of investment were directly assigned to access categories.

These assignments are summarized in Exhibit 6.5.

EXHIBIT 6.5
INTERSTATE INVESTMENT DIRECTLY ASSIGNED TO ACCESSCATEGORIES

[nvestment Category Access Category
COE Category 3 Central Office
COE Category 4.3 Transport

C&WEF Category 1.2 Special Access
C&WF Category 1.3 Common Line

Method 2 - Access category assignments for certain categories of expense and investment
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were calculated using allocation factor models that do not depend on assignment of other
accounts. This computation was performed on Net Deferred Income Taxes, COE Category
1, COE Category 2, combined COE Categories 4.11 & 4.12, COE Category 4.13 and COE
Category 4.2 and for C& WF Categories 2, 3 and 4. Models used in these calculations are
displayed in Exhibits 4.5, 4.6 and 4.7.

Method 3 - Proportionate assignments of some accounts were made depending on the

assignment of other accounts, as displayed in Exhibit 6.6.
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The access allocation results are displayed in Exhibit 6.7. Average allocation percentages

EXHIBIT 6.6

PROPORTIONATE ALLOCATION OF ACCOUNTSTO ACCESS CATEGORIES

Account

Genera Support Facilities

Tangibles

Intangibles

Materials and Supplies

Rural Telephone Bank Stock

Other Telecommunications Plant

Other Non-Current Assets
Accumulated Depreciation
Accumulated Amortization

Network Support Expense

General Support Expense

Combined Centra Office Expense
C&WF Expense

Other Property, Plant & Equipment Expense
Network Operations Expense
Depreciation and Amortization Expense
Marketing Expense

Services Expense

Executive & Planning Expense

Genera & Administrative Expense
Contributions

Interest & Related Items

Patronage Dividends

Interest on Customer Deposits

Other Long Term Liabilities

Federal Investment Tax Credit

Other Operating Taxes'

Allow. for Funds Used During Construction

3

4

Allocation Basis

Combined COE and C& WF Investment®
Combined COE and C&WF Investment
Combined COE and C&WF Investment
Telecommunications Plant in Service
Telecommunications Plant in Service
Telecommunications Plant in Service
Big Three Expenses
Teecommunications Plant in Service
Telecommunications Plant in Service
Big Three Expenses

Genera Support Facilities

Combined Central Office Investment
Cable & Wire Facilities

General Support Facilities

Genera Support Facilities
Telecommunications Plant in Service
Genera Support Facilities
Telecommunications Plant in Service
Big Three Expenses

Big Three Expenses

Big Three Expenses

Genera Support Facilities

Average Net Investment

Net Telecommunications Plant

Big Three Expenses
Telecommunications Plant in Service
General Support Facilities
Telecommunications Plant in Service

See Section 1V.B.2 for adescription of the allocation of some General Support Facilities

costs to the Billing and Collection Category.

Includes Operating Other Taxes + Operating State and Local Income Taxes.
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corresponding to these results appear in Exhibit 6.8.

D. Allocation of Transport Costs to Subcategories

In order to develop more accurate settlement formulas for the three transport elements (Line Haul
Distance Sensitive, Line Haul Non-Distance Sensitive and Intertoll Dial Switching), a further
alocation of transport costs was performed. The transport portions of account data were

allocated to these elements using two methods:

1. Selected separated categories of transport COE and C& WF were directly assigned to

transport elements. These assignments are displayed in Exhibit 6.9.

2. All other accounts were allocated to transport elements in proportion to accounts or groups

of accounts designated by Part 69 rules. These allocation methods are displayed in Exhibit

6.10.
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EXHIBIT 6.7

WEIGHTED ACCESSCATEGORY ALLOCATIONRESULTS

Common Central Special
Account Interstate Line Office Transport Access
Telecommunications Plant In Service $2,113,691,358 $975,796,354 $617,242,443 $296,656,519 $223,933,919
General Support Facilities $306,907,715 $140,423,968 $91,856,119 $42,830,346 $31,790,944
Central Office Equipment $933,072,993 $180,793,334 $523,774,400 $140,544,313 $87,905,713
--COECat 1 $155,736 $0 $103,079 $0 $0
--COECat 2 $19,959,585 $0 $0 $19,957,011 $0
--COECat 3 $523,671,321 $0 $523,671,321 $0 $0
--COECa4.11+412 $37,485,855 $0 $0 $2,748,043 $34,737,811
--COE Cat 4.13 $189,525,729 $180,793,334 $0 $0 $8,732,395
--COECat 4.2 $132,645,285 $0 $0 $88,209,778 $44,435,507
--COECat 4.3 $29,629,482 $0 $0 $29,629,482 $0
Cable & Wire Facilities $869,020,519 $652,613,435 $0 $112,627,829 $103,779,256
--C&WFCat 1.1 $0 $0 $0 $0 $0
--C&WF Cat 1.2 $23541,767 $0 $0 $0 $23541,767
--C&WFCat 1.3 $652,613,435 $652,613,435 $0 $0 $0
-- C&WF Cat 2 $48,415,283 $0 $0 $4,716,370 $43,698,913
--C&WFCat 3 $112,766,824 $0 $0 $76,228,248 $36,538,576
--C&WFCat 4 $31,683,211 $0 $0 $31,683,211 $0
Tangibles $2,279,766 $997,718 $719,850 $381,743 $180,450
Intangibles $2,410,363 $967,899 $892,074 $272,287 $277,556
Materials And Supplies $21,999,837 $9,978,840 $6,158,286 $3,214,029 $2,648411
Rural Telephone Bank Stock $5,620,335 $2,532,065 $1,798,048 $757,308 $532,908
Other Telecommunications Plant $71,483597 $32,010,678 $21,516,3% $10,065,276 $7,890,968
Other Non-Current Assets $1,614,486 $563,047 $436,399 $246,253 $110,688
Cash Working Capital $12,726,201 $5,070,342 $3,509,591 $1,688,443 $1,183,927
Accumulated Depreciation $1,266,736,974 $571,331,913 $386,036,001 $173,106,885 $133,411,980
Accumulated Amortization $8,660,075 $3,432,317 $2,791,698 $1,052,655 $1,385,802
Net Deferred Operating FIT $55,948,127 $26,255,729 $18,095,974 $3,834,466 $5,383,646
Network Support Expense $2,025,612 $933,944 $579,052 $295,122 $217,487
Genera Support Expense $20,921,422 $9,502,357 $6,232,379 $2,971,703 $2,214,328
COE Expense $34,038,055 $6,400,7%4 $19,695,598 $4,925,453 $3,014,432
C&WF Expense $34,277,891 $25,207,605 $0 $5,171,963 $3,821,878
Other Property & Plant Expense $719,315 $309,596 $206,059 $122,628 $31,030
Network Operations Expense $27,936,114 $12,819,900 $7,932,744 $3,978,217 $3,204,324
Depreciation & Amortization Expense $150,349,781 $57,982,816 $55,761,409 $20,275,960 $15,949,965
Marketing Expense $6,769,512 $3,024,114 $1,992,254 $960,995 $791,921
Services Expense $47,993,036 $10,438,293 $11,126,849 $4,435,364 $2,925,134
Executive & Planning Expense $27,185,420 $9,798,336 $7,763,050 $3,561,644 $2,245,494
General & Administration Expense $62,263,689 $24,368,103 $16,579,631 $8,266,643 $5,485,771
Charitable Contributions $470,252 $177,749 $127,933 $60,691 $42,529
Interest & Related Items $20,570,562 $9,244,924 $6,130,491 $3,000,514 $2,194,460
Patronage Dividends $30,769,120 $13,618,590 $8,504,638 $4,958,904 $3,786,5%
Interest On Customer Deposits $137,480 $63,769 $38,189 $21413 $15,058
Other Long Term Liabilities $22,792,374 $8,797,696 $5,974,154 $3,027,411 $2,252,187
Federal Income Taxes $23,335,123 $11,427,202 $6,163,932 $3,468,474 $2,530,933
Investment Tax Credits $325427 $151,295 $94,504 $45,567 $34,053
Other Operating Taxes $23,008,277 $10,693,722 $6,755,441 $3,206,495 $2,441,864
Allowance For Funds Used During Construct. $938,004 $421,241 $273573 $121,619 $121,570
Expenses & Other Taxes $438,185,857 $171,657,330 $134,752,399 $58,232,878 $42,436,158
Average Net Investment $872,998,265 $416,133,671 $237,763,334 $130,403,914 $93,867,206
Revenue Requirement $558,795,281 $229,478,328 $167,391,133 $76,250,172 $55,405,582
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EXHIBIT 6.8

WEIGHTED AVERAGE ACCESSCATEGORY ALLOCATION FACTORS

Account

Telecommunications Plant In Service
Generd Support Facilities
Centrd Office Equipment
--COECat 1

--COECat 2

--COECat 3

--COECat 4.11 +4.12

-- COE Cat 4.13

--COECat 4.2

-- COE Cat 4.3

Cable & Wire Facilities
--C&WFCat 1.1

--C&WF Cat 1.2

-- C&WF Cat 1.3

- - C&WF Cat 2

-- C&WF Cat 3

-- C&WF Cat 4

Tangibles

Intangibles

Materids And Supplies

Rural Telephone Bank Stock
Other Telecommunications Plant
Other Non-Current Assets

Cash Working Capital
Accumulated Depreciation
Accumulated Amortization

Net Deferred Operating FIT
Network Support Expense
General Support Expense

COE Expense

C&WF Expense

Other Property & Plant Expense
Network Operations Expense
Depreciation & Amortization Expense
Marketing Expense

Services Expense

Executive & Planning Expense
Genera & Administration Expense
Charitable Contributions

Interest & Related Items
Patronage Dividends

Interest On Customer Deposits
Other Long Term Liabilities
Federal Income Taxes
Investment Tax Credits

Other Operating Taxes
Allowance For Funds Used During Construction
Expenses & Other Taxes
Average Net Investment
Revenue Requirement

Common
Line

46.1655%
45.7545%
19.3761%
0.0000%
0.0000%
0.0000%
0.0000%
95.3925%
0.0000%
0.0000%
75.0976%
0.0000%
0.0000%
100.0000%
0.0000%
0.0000%
0.0000%
43.7641%
40.1557%
45.3587%
45.0518%
44.7805%
34.8747%
39.8418%
45.1026%
39.6338%
46.9287%
46.1068%
45.4193%
18.8048%
73.5390%
43.0404%
45.8901%
38.5653%
44.6725%
21.7496%
36.0426%
39.1369%
37.7987%
44.9425%
44.2606%
46.3840%
38.5993%
48.9700%
46.4913%
46.2966%
44.9083%
39.1745%
47.6672%
41.0666%
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Central
Office

29.2021%
29.9296%
56.1343%
66.1881%
0.0000%
100.0000%
0.0000%
0.0000%
0.0000%
0.0000%
0.0000%
0.0000%
0.0000%
0.0000%
0.0000%
0.0000%
0.0000%
31.5756%
37.0100%
27.9924%
31.9918%
30.0998%
27.0302%
215771%
30.4748%
32.2364%
32.3442%
28.5865%
29.7895%
57.8635%
0.0000%
28.6466%
28.3960%
37.0878%
29.4298%
23.1843%
28.5559%
26.6281%
27.2051%
29.8023%
27.6402%
27.7780%
26.2112%
26.4148%
29.0401%
29.2465%
29.1654%
30.7523%
27.2353%
29.9557%

Transport

14.0350%
13.9554%
15.0625%
0.0000%
99.9871%
0.0000%
7.3309%
0.0000%
66.5005%
100.0000%
12.9603%
0.0000%
0.0000%
0.0000%
9.7415%
67.5981%
100.0000%
16.7448%
11.2965%
14.6093%
13.4744%
14.0805%
15.2527%
13.2675%
13.6656%
12.1553%
6.8536%
14.5695%
14.2041%
14.4704%
15.0883%
17.0479%
14.2404%
13.4859%%
14.1959%
9.2417%
13.1013%
13.2768%
12.9060%
14.5864%
16.1165%
15.5756%
13.2826%
14.8637%
14.0022%
13.8820%
12.9658%
13.2895%
14.9375%
13.6455%

Special
Access
10.5944%
10.3585%
9.4211%
0.0000%
0.0000%
0.0000%
92.6691%
4.6075%
33.4995%
0.0000%
11.9421%
0.0000%
100.0000%
0.0000%
90.2585%
32.4019%
0.0000%
7.9153%
11.5151%
12.0383%
9.4818%
11.0389%
6.8559%
9.3031%
10.5319%
16.0022%
9.6226%
10.7369%
10.5840%
8.8561%
11.1497%
11.2649%
11.4702%
10.6086%
11.6983%
6.0949%
8.2599%
8.8105%
9.0440%
10.6680%
12.3065%
10.9532%
9.8813%
10.8460%
10.4641%
10.5716%
12.9605%
9.6845%
10.7523%
9.9152%



EXHIBIT 6.9

DIRECT ASSIGNMENT OF COE AND C&WF TO TRANSPORT ELEMENTS

Category Transport Element

COE Category 2 Intertoll Switching

COE Category 4.11 & 4.12 Line Haul Non-Distance Sensitive
COE Category 4.2 Line Haul Non-Distance Sensitive
COE Category 4.3 Line Haul Non-Distance Sensitive
C&WF Category 2 Line Haul Distance Sensitive
C&WF Category 3 Line Haul Distance Sensitive
C&WF Category 4 Line Haul Distance Sensitive

E. Calculation of Cash Working Capital

Total company, interstate, access category and Transport element amounts of Cash Working
Capital were calculated according to the simplified formula prescribed in a Commission Order.”
This formulais displayed below. Amounts calculated by these methods are displayed in Exhibits
6.4 and 6.7.

Cash Working Capital = 0.041096 x Total Amount for Allowances
Where, Total Amount for Allowances

= Total Operating Expenses + Operating Taxes + Interest & Related Items
+ Charitable Contributions + Interest on Customer Deposits

+ Allowance for Funds Used During Construction

- Depreciation & Amortization Expense

See Amendment of Part 65 of the Commission's Rules to Prescribe Components of
the Rate Base and Net Income of Dominant Carriers, CC Docket No. 86-497,
Report and Order, 3 FCC Rcd 269 (1987), Order on Reconsideration, 4 FCC Rcd
1697 (1989).
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EXHIBIT 6.10

INDIRECT ALLOCATION OF ACCOUNTSTO TRANSPORT ELEMENTS

Account Indirect Allocation Basis
General Support Facilities COE + C&WF
Tangibles COE + C&WF
Intangibles COE + C&WF
Materials and Supplies COE + C&WF
Rura Telephone Bank Stock COE + C&WF
Other Telecommunications Plant COE + C&WF
Other Non-Current Assets COE + C&WF
Cash Working Capital COE + C&WF
Accumulated Depreciation COE + C&WF
Accumulated Amortization COE + C&WF
Net Deferred Income Taxes COE + C&WF
Network Support Expense COE + C&WF
General Support Expense COE + C&WF
Centra Office Equipment Expense COE

Cable & Wire Facilities Expense C&WF

Other Property Plant & Equipment Expense COE + C&WF
Network Operations Expense COE + C&WF
Depreciation & Amortization Expense COE + C&WF
Marketing Expense COE + C&WF
Service Expense COE + C&WF
Executive & Planning Expense Big Three Expenses

General & Administrative Expense Big Three Expenses

Contributions Big Three Expenses
Interest & Related Items COE + C&WF
Patronage Dividends Average Net Investment
Interest on Customer Deposits COE + C&WF

Other Long Term Liabilities COE + C&WF

Federal Income Tax COE + C&WF

Federa Investment Tax Credits Total Plant in Service

Other Operating Taxes COE + C&WF
Allowance For Funds Used During Construction Total Plant in Service
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F. Calculation of Interstate Access Category Revenue Requirements

Revenue requirements were computed for each access category and Transport element for sample
study areas in accordance with the Commission’s Part 65 rules. To ensure that data from a
consistent set of sample average schedule study areas underlie test period settlement formula
development and to maintain compatibility between test period cost and demand data forecasts,
certain sample study areas were excluded from this analysis. The study areas excluded were
involved in merger activity, had acquired access lines or exchanges from a cost company, or had
elected to withdraw from NECA'’s traffic sensitive pool. Revenue requirements were calculated

for each access category and for the Transport subcategories using the following formulas:

Total Investment = Central Office Equipment + Cable and Wire Facilities
+ General Support Facilities+ Other Telecommunication Plant + Tangibles
+ Intangibles + Materials and Supplies + Rural Telephone Bank Stock

Average Net Investment = Total Investment + Other Non-Current Assets
+ Cash Working Capital - Accumulated Depreciation & Amortization
- Net Deferred Income Taxes — Other Long Term Liabilities

Return = Average Net Investment x 0.1125

FIT Taxable Income = Return- Interest and Related Items
- Federal Investment Tax Credit - Patronage Dividends
+ Allowance For Funds Used During Construction - Sate Income Tax

Net Federal Income Tax® = [FIT Taxable Income x 0.329039 / (1 - 0.329039 )]
- Federal Investment Tax Credit
Total Expenses and Other Taxes = Network Support Expense

6 Federal Income Taxes are calculated only for nontax exempt average schedule study
areas, using the tax status reported to NECA. If the Federal Income Tax calculation for any
study arearesulted in a negative value, a zero value was used.

! Federal Income Tax is calculated using the average Effective Tax Rate developed using
sample cost study data, as described in Section 1V.G.
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+ Central Office Equipment Expense + Cable & Wire Facilities Expense

+ General Support Facilities Expense + Other Property Plant & Equipment Expense
+ Network Operations Expense + Depreciation & Amortization Expense

+ Marketing Expense + Services Expense + Executive & Planning Expense

+ General & Administrative Expense + Charitable Contributions

+ Other Operating Taxes + Interest on Customer Deposits

Revenue Requirement = Total Expenses and Other Taxes + Return
+ Federal Income Tax - Allowance for Funds Used During Construction

Monthly Revenue Requirement = Revenue Requirement / 12

Next, the following adjustments, described in Sections VI.G through V1.l were made to the revenue

requirements:

Carrier Access Billing System (CABS) Adjustment
Signaling System 7 (SS7) Adjustment

Leased Transport Facilities Adjustment

G. Carrier Access Billing System (CABS) Adjustment

NECA uses a speciad study of cost company data to add CABS costs to the Central Office
Settlement formula, as described in Section VII.E.1. Consequently, to avoid double recovery of
these costs, NECA removed CABS costs, aready present in the average schedule revenue

requirements.
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The CABS costs, used in this study, were determined from the CABS formula filed in 1998° (used
for settlements in the first half of 2000) and the CABS formula developed in 1999° (used for
settlements in the second half of 2000). The 2003 Study CABS costs were the average monthly
payments calculated pursuant to these formulas, using test period access minutes, defined in
Section V.C, and exchange counts, defined in Section I11.E. The CABS Adjustment Factor was

then computed as follows:

CABS Adjustment Factor

= 1 - S(SampleWeight x 2001 Monthly CABS Costs)
S(Sample Weight x Total Monthly TS Revenue Requirements)

1 - 0.075774

0.924226

Where the summations are over al average schedule study areas.

The Central Office, Transport and Special Access revenue requirements were adjusted by this
fraction to produce the fina revenue requirements used to derive the formulas described in Section

VIL.

H. Signading System 7 (SS7) Adjustment

NECA uses a specia study of SS7 costs to determine a separate settlement formula for SS7.
Therefore, NECA removed SS7 costs from Traffic Sensitive revenue requi rements to avoid double
recovery. Using 2001 settlement data, corresponding to 2001 accounts which are the basis of this

study, NECA calculated the test period Traffic Sensitive revenue requirement adjustment ratio as.

8 National Exchange Carrier Association, Inc., 1999 Proposed Modifications to the Interstate
Average Schedule Formulas, Dec. 31, 1998 (December 1998 Filing).
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SS7 Adjustment Factor

1 - S(SS7 ettlements)
S(TS Settlements)

1-0.032473

0.967527

Where the summations are over all average schedule study areas over al months of 2000. All
Traffic Sensitive test period revenue requirement values for each average schedule sample study

areawere multiplied by thisratio to remove SS7 costs.

L eased Transport Facilities Adjustment

In accordance with FCC rules, leased C&WF costs associated with line haul circuit mile
equipment are accounted for in the C& WF expense account, which in Part 69 is apportioned
among the Common Line, Transport and Special Access categories. NECA's average schedule
methods, however, calculate settlements for leased circuit miles using the Distance Sensitive Line
Haul Formula. To correctly align the leased circuit miles with the lease expense costs in
settlement formulas, NECA assigned all line haul C&WF lease expense to the distance sensitive

Transport revenue requirement.

Using preliminary alocations of C& WF expense to the access e ements, NECA first estimated the
total long route revenue requirement and the amount in each access category. NECA then moved
the proportionate amount of C& WF expense associated with long routes from the Common Line
and Specia Access categories to the transport element. This adjustment, which was applied only
to study areas with long route circuit miles, resulted in a $21,554 shift of CWF expense from

Common Line and Special Access to transport.

° Ibid.
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J. Centra Office Revenue Reguirements for High Traffic Volume Study Areas

To support analyses of settlement rates for high traffic volumes, NECA separately calculated
central office revenue requirements for high traffic volume study areas. These calculations were
completed using the high traffic volume accounting and demand, described in Section 111.F. These
costs and demand were separated using methods described in Section VI.B and VI.C. Revenue
requirement values developed in this section were used to support development of settlement

formulas, including coefficients for high traffic volumes, as described in Section V1.
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VII. SETTLEMENT FORMULA
DEVELOPMENT



A. I ntroduction

This section describes 2003 Study development methods for the foll owing average schedul e settlement

formulas:

Common Line AccessLine

Universal Service Support Contribution Reimbursement
Central Office

Intertoll Dial Switching

Line Haul Distance Senditive

Line Haul Non-Distance Sensitive

Special Access

Signaling System 7 (SS7)

Rate of Return Factors

Equal Access Implementation

Development of these settlement formulas is described in Sections VI11.B through VII.M. Impacts of
the proposed settlement formulas are described in Section VII.N. The proposed formulas are

displayed in Section VI, where they are contrasted with current formulas.

Each year NECA analyzes relationships between access cost and access demand and proposes
formularevisions, where necessary, to reflect changesin theserelationships. Settlement formulascan
be revised for severa reasons, such as:

FCC rule changes

Cost and demand growth
Technology changes
Network structure changes
Tariff changes
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B. Outlier Analysis

For each formula that uses sample data from average schedule study areas, outlier analysis was
performed. Most settlement formulas are developed either by linear regression or ratio estimates,
which use outlier accommodation methods described in Section 1V.C. The Common Line AccessLine
and Non-Distance Sensitive formulas are non-linear models which require an additional step to

develop the DFFITS statistic required by the outlier accommodation method.

C. Common Line Access Line Formula

Common Line formulas include the Common Line Access Line formula (described here in Section
V11.C), the Common Line Universal Service Contribution formula(Section V11.D), the Common Line
Line Port and Common Line Transport formulas (Section VV11.M), and the Common Line Rate of Return

Factor formula (Section VI1.K).

The Common Line Access Line formulais designed to compensate average schedule companies for
interstate costs associated with subscriber access lines (e.g., cable, drop, protector and circuit
equipment). Relative costs of much of this equipment and associated expenses are usualy higher in
lower density exchange areas. To reflect this relationship, the formula relates the Common Line
revenue requirement per access line to access lines per exchange. Access lines used in the
development of thisformulawere projected to the test period as described in Section V. Derivation

of the Common Line revenue requirement is explained in Section VI.F.

The Common Line Access Line settlement formula was developed using the same line and curve
structure underlying the current formula. Thisformularecognizes rel ationships between rel ative cost

and lines per exchange for all companies. Theformulahasfour parts. adoping linefor small study
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areaswith relatively low average accesslines per exchange; adownward sloping curvefor midrange
values of accesslines per exchange between 556 and 10,000 lines per exchange; atransitional doping
line connecting the midrange curveto the curvefor larger study areaswith lines per exchange between
10,000 and 15,000; and another downward sloping curvefor lines per exchange greater than or equal

to 15,000.

The Common Line Access Line formularelates common line cost per line (CPL) to the study area’s

access lines per exchange (LPE). This model has the following parameters.

- Three lines per exchange breakpoints which are the small company lines per exchange limit
(K4), the midrange lines per exchange limit (K»), and the large company lines per exchange
limit (K3). The latter two limits were determined by graphical analysis to be 10,000 and

15,000 respectively. The small company limit was resolved by regression methods.

- A slope (by) and intercept (a;) of the small company line, both of which are solved by

regression methods.

- A slope (b,) and intercept () of the midrange curve, of which the slope is resolved by
regression methods, while the intercept is resolved by a constraint that requires that the

small company line meet the midrange curve at Ky,

- A High Lines per Exchange Multiplier (M) for the large company curve, which isresolved

by regression methods.

- Theintercept and slope of thetransitional line, both of which are resolved by constraints that
thetrangitiona line meet the midrange and large company curvesat K , and K 3 respectively.
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First, NECA analyzed graphically the Common Line Access Line revenue requirements of study areas
with higher lines per exchange. Study areas with lines per exchange below 10,000 had relatively
higher revenue requirements per line. Study areas with lines per exchange greater than 15,000 had
relatively lower revenue requirements per line. There was no conclusive trend of revenue
requirement per line for study areas between 10,000 and 15,000 lines per exchange. Therefore,

NECA continuesthe useof 10,000 and 15,000 lines per exchange asthelimits K, and K 5 respectively.

Second, aregression solution was devel oped to determine the value of K ;. Thismodel was structured
asone doping line meeting a downward sloping curve at asmall company breakpoint. Thebegt-fitting

small company breakpoint derived by this method was 556 lines per exchange.

Thelarge company curveis proportionately reduced from the midrange curve using the High Lines Per
Exchange Multiplier M. This multiplier accounts for the lower cost per line of the large lines per

exchange study areas, producing a better model fit.

The best-fitting combination of parameters a,, b,, by, and M were solved using aweighted non-linear

regression program, derived as follows:

For companies with LPE < 556,

CPL| =y + bl X LPE;
For companies with 556 <= LPE < 10,000,
CPL; = a, + b,/ LPE;

For companies with 10,000 <= LPE < 15,000,
CPL; = P; x(a, + b,/ 10,000) + (1- P)) xM x (a, + b,/ 15,000)
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15,000 - LPE,
‘ 15,000 - 10,000

For companies with 15,000 <= LPE,
CPL; = Mx(a; + b,/ LPE)

Thefollowing indicator variables are needed to program this model.
dli =1if LPE; < 556; otherwise dli =0.
dy = 1if 556 <= LPE; < 10,000; otherwised,; = 0
dsi = 11if 10,000 <= LPE; < 15,000; otherwise ds = O.
ds; = 1if 15,000 <= LPE; ; otherwised, = 0
Then the mode iswritten as:
CPL| = dli (a]_+ b]_XLPEi ) + d2i (az+ b2/LPE|) + d4i XM X(az+ bz/ LPE,)
+ P, xdsx(az + by /10,000) + (1-P; ) xdsxM x (a, + b, / 15,000)
This model has the linear constraint that:

a + b1X556: o+ b2/556

Consequently,

a, = a; + (by x556) - (b, / 556)

Therefore, regression model parameters are reduced to a, b, by, and M.

Collecting model terms as factors of parameters yields the following model expression:

CPL,; = a1X(A1i+ MXAZi)+ b1X(Bli+ M x B2, )+ b2X(C1i+ MXCZ,)

where,

AL = dy + dy + dy XP,
A2 = dgi X (1-Pj) + dy
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Bl = dli X LPE; + 556 x (dz + d3i X P|)
B2 =556 x [d3i X (1 - P;) + dgi]

Cl=(- —=)x(d, +d 4 xP )+ 2, P Xds
556 LPE, 10,000

d3i X(l' P|)+ d44'
15,000 LPE,

C2, =(- %)X[dsi xX(1- B)+d,] +

Using thevariables CPL;, Al;, A2, B1;, B2, C1;, and C2;, the program NLIN

(NonLINear regression)® solves for parameters a;, by, by, and M that best fit the data.

The resulting line and curve model produces a stable, continuous settlement formulaand had
an R-Square statistic of 0.25, a t-statistic of 16.00 for a, at-statistic of 3.42 for by, a t-
statistic of 2.74 for b,, and a t-statistic of 5.42 for M. The proposed formulais shownin

Section VIII.

1

SAS Ingtitute Inc., SAYSTAT® User’s Guide, Version 6, 1,135 (4" ed. SAS Institute
Inc., 1990).
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D. Common Line Universal Service Contribution Reimbursement Formula

NECA proposes to continue the settlement method which became effective on January 1, 1998, to
compensate average schedule companies for their interstate access costs of contributions to the
universal service fund. Under section 54.706 of the Commission’s rules, all communications
companies, including average schedule companies, are required to contribute to the universal service

funds?

The Universal Service Order® directs carriersto assign all contributionsto federal universal service
programsto theinterstate jurisdiction, and prescribes that the appropriate contribution cogs(based on
revenues from regul ated services) borne by ECs not subject to federal price caps be assigned to their
common line revenue requirement. Accordingly, cost companies will assign these costs to the
interstate jurisdiction in their cost separations studies, and will recover these costs from end user

charges.*

In the December 1997 Filing,” NECA proposed that the same principles apply to average schedule
companies and filed a common line universal service contribution settlement formula equal to the
portion of the contribution paid that is associated with the regul ated revenues of the average schedule

company. Thisamount isassigned to the common line revenue requirement according to Commission

Under section 54.708 of the Commission’ srules, thereis an exemption for companies whose
contribution would be de minimus.

3 Federal-State Joint Board on Universal Service, CC Docket No. 96-45, Report and Order,
12 FCC Rcd 8776 (1997).

4 MAG Order at 177.

> National Exchange Carrier Association, Inc. Proposed Modifications to the 1998-99
Interstate Average Schedule Formulas, AAD 98-20, Order, 13 FCC Rcd 17351 (1998).
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rules. The Commission approved this method in a 1998 order,® and in each subsequent year.

Therulesregarding Universal Service Contributions have changed from year to year. Consequently,
NECA does not have a history consistent with next year’s contributions from which to develop an
accurate formula based on demand or revenue variables. Therefore, NECA proposesto continue the

current structure, which compensates for actual universal service contributions made by carriers.

E. Central Office (CO) Formula

The Centra Office (CO) formulais designed to compensate average schedule companiesfor thelocal
switching costs of interstate access calls, and for the cost of interstate carrier access billing systems
(CABS). Thecost of providing these functions has been found to depend on total switched interstate

access minutes, accesslines, number of exchanges served, and rel ative access mi nutes per accessline.

The proposed structure isidentical to that of the current CO formula and includes abasic settlement
per minute and per exchange, an access line factor, and a settlement per study areafor the component
of CABS billing cost which isindependent of the count of exchanges and access minutes. The basic
formulaconsists of an exchange component, three per minute components corresponding to threetiers
of minutes per line, and a high volume access line multiplier. The multiplier produces a better
rel ationship between accessline size and the cost of serving study areas with high volumes of minutes
per line.

In previous studies, NECA analyzed detailed engineering data to determine switching equipment
requirements to serve high traffic volumes. The proposed formula structure continues to reflect the

findings of these analyses.

6 June 1998 Order.
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The CO formula has the following parameters:

- A coefficient of the exchange variable (b) and of the normal volume minute variable (&)

- A breakpoint in the access line factor model (K) where the dloping linefor companieswith
smaller access line counts meets the horizontal line for study areas with larger accessline
counts. This breakpoint was chosen to be 10,000, which isthe upper limit of the group that

has the largest DEM weight according to Commission rules.”

- Theintercept of the large company access linefactor line (w), which, by design, isequal to

1.0

- Slope (v) and intercept (u) of the small company access line factor (ALF) component. The
slopeisresolved by regression, while the intercept is determined by the constraint that the

small company ALF line and the large company ALF linemeet at K. Thus,u=1- 10,000v.

- The high volume accessline multiplier (M) which wasresolved iteratively, asthe onewhich
fit the high volume data best

- Coefficients of high volume minutes (a, and ag) which were resolved by ratio calculations.

- Coefficient (d) of exchange counts, (€) of normal volume access minutes, and an intercept (c)

of the CABS cost model. These coefficients were determined using cost company data.

! 47 C.F.R. 8 36.125(f).
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1. Formula Based on Carrier Access Billing System (CABS) Costs in Cost Studies

Each average schedule company incurs monthly costs to render access billsto interexchange
carriers. The Carrier Access Billing System (CABS) cost components of the CO settlement
formula are designed to compensate average schedule companiesfor the interstate portion of
these costs. Development of the CABS formula consisted of calculating cost study CABS
revenue requirements, followed by regression modeling. This analysis used sample cost

company exchange counts and 2001 cost studies.

Average schedule companies do not separately account for CABS costs. Rather, according to
Class B accounting practices, these costs are included with many other costsin Account 6620,
Services Expenses. Consequently, a focused analysis of CABS costs incurred by average

schedule companies would not be practical.

On the other hand, according to separations methods prescribed in section 36.381 of the
Commission’s rules, CABS cost data were reported explicitly in cost studies. These data
provided a suitable basis for analysis of average schedule CABS costs. Factors that
determine CABS costs include the number of interexchange carriers billed, the number of
exchanges served, the number of separate Special Access servicesand service ordershilled,
and the complexity of meet point arrangements. NECA'sreview of CABS documents supplied
by sample average schedule and cost companiesindicated similar distributions of thesefactors
inthe two groups. Consequently, NECA concluded that CABS costs from sample cost study

areas would adequately represent average schedule CABS costs.

The CABS revenue requirement was calculated in two steps. First, 2001 sample cost study
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accounts were forecasted to the test period using thestratified composite account growth rates
derived in Section V.B.5. These accounts are displayed in Appendix B1. Second, each
sample cost study areas projected interstate CABS revenue requirement was determined using

the method shown in Exhibit 7.1.

NECA developed a model using the number of exchanges and the number of normal volume
switched access minutes as the independent variables. The proposed CABSformularesulting
from the regression model follows. Thisformula provides coefficientsc, d, and e of the CO

formula

CABSCog =
3,001.03 + (213.89 x Number of Exchanges) + (0.000776 x Number of Minutes)

R =014 t-statistic (Exchanges) = 2.85 F-statistic = 17.26
t-statistic (Minutes) = 3.30
t-statistic (Intercept) = 5.92
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EXHIBIT 7.1

ILLUSTRATIVE CALCULATION OF CABSREVENUE REQUIREMENT
USING WEIGHTED SUMMED AMOUNTS FROM COST SEPARATIONS STUDIES
(IN THOUSANDYS)

Services Expense Category 2 (Revenue Accounting)
A. Unseparated CABS Expense $34,872
B. Interstate CABS Expense $17,552

Interstate I ndirect Costs Calculation

Depreciation & Amortization Expense $286,772
Tax Expense $33,651
Genera & Administrative Expense $128,591
Executive & Planning Expense $48,493
C. Tota Interstate Indirect Costs $497,507

Unsepar ated | ndirect Costs Calculation

Depreciation & Amortization Expense $786,704
Tax Expense $95,127
General & Administrative Expense $343,747
Executive & Planning Expense $144,466
D. Total Unseparated Indirect Costs $1,370,044
Total Unseparated Expenses $2,551,208
F. Unseparated Expense Less Unseparated Indirect Costs $1,181,164
(LineE - Line D)
CABS Indirect Costs Fraction (Line A/Line F) 0.029523
H. Interstate CABS Indirect Costs (Line G x Line C) $14,688
l. Total Interstate CABS Cost (LineB + Line H) $32,240
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2. Studies of Average Schedule Company Data

NECA aso conducted the following studies of average schedule data, described in Sections
VII.E.2.athrough VI1I.E.2.d, to determine CO settlement formula coefficients. In particular,
these studies support the continued use of arate per exchange, arate for access minutesin the
normal traffic volume range, lower ratesfor access minutesin high traffic volume ranges, and
an accesslinefactor. CO revenue requirements of average schedule study areas, described in
Sections VI.F through V1.H, were used to develop such settlement ratesto fit those datamost

accurately.

Thefollowing methods were used to update settlement ratesin the current formulastructurein

order to refine rates for high traffic volumes.

a Preliminary Access Line Factor Formula

A baseline cost per minute was computed to equal the average monthly CO revenue
requirement per minute among average schedule study areas having more than 10,000

access lines.

BaselineCost Per Minute=

a (SampleWeight x MonthlyCentral Office Revenue Requiremert xVarianceWeight)
& (SampleWeight x Access MinutesxVarianceWeight)

where the summations are taken over sample study areas with more than 10,000 access
lines. This calculation produced a baseline cost per minute equal to 0.023163. This

baseline cost per minute was used to determine the access line factor ratio for each
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study area as described below.

For each sample study area, an access line factor ratio was computed as follows:

Access Line Factor Ratio, =

Central Office Revenue Requirement Per Minute,
Basdline Cost Per Minute

where i corresponds to the ith sample average schedule study area.

NECA used standard constrained linear regression methods to develop a model that
related the Access Line Factor Ratio to access lines. Outliers were identified and
accommodated as described in Section 1V.C. This Preliminary Access Line Factor

Model had the following structure:

For Sudy Areas with Access Lines Less Than 10,000 :
Access Line Factor =1.954907 - 0.00009549 07 x Access Lines
For Sudy Areas with Access Lines Greater Than or Equal to 10,000 :
Access Line Factor = 1.0

R%2 =058 F - statistic = 233.664 t- statistic (Access Lines) = - 15.29

An adjustment to the coefficients of this model is shown later in Section VII.E.2.d,

which produces coefficients u and v of the central office formula.

b. Calculation of Initia Central Office Formula
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Thisyear, NECA used an improved method of calculating the central office formula
coefficients. Data from al sample study areas and study areas with high traffic
volumes were used to calculate all coefficients. Coefficients were solved for
simultaneously using constrained regression methods based on predefined band

boundaries K; and K,. The method was iterated to test various band boundaries.

This analysis uses central office revenue requirements and demand data. Revenue
requirementsfor sample study areas are developed in Section I1V.F. Demand datafor
sample study areas are described in Section 111.E. Revenue requirements for high
traffic volume study areas are described in Section VI.J. Compilation of demand data
for high traffic study areasisdescribed in Section 111.F. High traffic volume revenue
requirements and corresponding demand were used for high traffic volume study areas
that were also in the sample. The constrained regression method and results are

described in detail below.

Using the Preliminary Access Line Factor Model in Section VII.E.2.a, NECA
calculated aModel AccessLine Factor value for each sample average schedul e study
area. Monthly central office revenue requirement was divided by the Prelimi nary

Access Line Factor Model value for each study area.

Each study areais assigned to aband. Study areasin Band 1 are those with normal

traffic volumesonly. Band 2 includes study areaswith traffic volumes exceeding K ,

but less than K,. Band 3 includes study areas with traffic volumes exceeding K.

A Basic Cost Per Minute was then calculated for each band.
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é_ Monthly Central Office Revenue Requiremernt Per Minutei

Basic Cost per Minute, = 5 :
J a Model Access Line Factori

Wherei corresponds to the ith study areaand j corresponds to the jth band.

C. Devel opment of the Initial Central Office Formula

The High Volume Access Line Multiplier helps produce settlements for high traffic
volumes with equivalent accuracy between all accesslinesizeranges. NECA’stests
show that without the High Volume Access Line Multiplier, average schedule study
areas with hgh traffic volumes and low access line counts would tend to receive
settlements dightly below their model ed revenue requirements, while study areaswith
high traffic volumes and higher access line counts would tend to receive settlements
abovethelr revenuerequirements. The High VVolume Access Line Multiplier corrects
this condition by causing the effective settlement rate to decrease as access lines
increase. NECA continued to use thefollowing structure for the High Volume Access

Line Multiplier, asit had in prior Filings since 1995.

If Access Minutes per line > K; then
High Volume Access Line Multiplier = M / (Access Lines)
Else

High Volume Access Line Multiplier = 1.0

The coefficient of the High Volume Access Line Multiplier was chosen by aniterative

method described in the following section.
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The iterative method repests the calculation of model parameters once for each of
many possible combinations of model parameter values. The accuracy of fit of the
model to the datais evaluated for each of theseiterations. The set of coefficientsof all

parameters tested that produced the most accurate model was chosen.

NECA defined the parametersfor each iteration asfollows. Trial valueswere chosen
for each of the two high volume minutes per line thresholds, and for the numerator of

the High Volume Access Line Multiplier (HVALM).

For each iteration, NECA tested for consistency with thelogical criteriaand for thefit
of the resulting CO settlement formulato the CO revenue requirements of thefull set of
high traffic volume study areas. NECA identified iterations that met the constraints

described and fit the data most accurately.

The steps of thisiterative process are detailed in Exhibit 7.2.

The following constraints on the band average cost per minute are imposed on the
regression model:

Rl=a +b*H;

R2 = a; * MeanE, + a, * MeanF, + b * MeanH,

R3 = a; * MeanE; + a, * MeanF; + ag * MeanGs + b * MeanH;
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EXHIBIT 7.2
ITERATIVE PROCESSFOR DETERMINING
INITIAL CENTRAL OFFICE FORMULA COEFFICIENTS

1. Chooseanumerator for the High Volume Access Line Multiplier, between 400 and 800.
2. Choose alower limit (Ky) for the highest high traffic volumetier (Band 3).

3. Choosealower limit (Ky) for themiddle high traffic volumetier (Band 2), between280
and K.

4. For each study area, calculate:
E = Minutes per linein Band 1
F = Minutes per linein Band 2
G = Minutes per linein Band 3

5. Cdculate R1, R2 and R3 = Average cost per minute in each band

6. Calculate MeanE;j= S (Sample Weight * E * Lines) over Bandj forj = 2,3
S (Sample Weight * Minutes)

Calculate MeanF; = S (Sample Weight * F * Lines) over Band j for j = 2,3
S (Sample Weight * Minutes)

Caculate MeanG; = S (Sample Weight * G * Lines) over Band j for j =3
S (Sample Weight * Minutes)

Caculate MeanH; = S (Sample Weight * Exchanges) over Band j for j = 1,2,3
S (Sample Weight * Minutes)

7.  Run constrained regression and validate results

NECA used aregression solution for the coefficientsthat met all of these constraints.

The simultaneous solution to this regression model is:
a; = 0.021996
b = 398.184922

Coefficients a, and ag were solved for by substitution:
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a = (R2—(a;* MeanE,) — (b * MeanH,))/MeanF,
= 0.001114
a3 = (R3—(a; * Meank;) — (R2—a; * MeanE, —b * MeanH,) *
(MeanFs;/MeanF,) — b * MeanHs3)/MeanG;

= 0.000861

NECA chose the iteration which produced the best fit and met all the congtraints.
Several other combinations either did not meet constraints, or did not fit the data as

well. The resulting coefficients are shown in Section VII1.

Thisinitial CO formula has been shown neither to disadvantage nor to favor high traffic
volume study areas. It produces settlements approximately equal to their Central Office
revenue requirement in the aggregate. Thisinitial CO formula has an overall R-Square
statistic of 0.96, at-statistic for a; and b of 47.51 and 5.71 respectively, and an F-statistic

of 1839.72.

d. Folding CABS Cost into the Initial Central Office Formula

Coefficients of the Cost Company CABS cost formula, derivedin Section VII.E.1, and
theInitial CO formulawerethen combined. Thistask was performed agebraically, as
follows, ensuring that the combined formula produced settlements equal to total

settlements from the separate formulas.

CABSCost Formula= dxE+ exMin+ ¢
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Initial Central Office Formula (Prior to Folding-in CABS
= (Initial CO Cost) x (Preliminary Access Line Factor Model)

= (@ xMin+ bxE) x[(uo+ Vo xL) xI + (1- 1]

where:
E = Number of Exchanges
L = Number of AccessLines
Min = Number of Monthly Normal Volume Access Minutes

1, if AccessLines< 10,000
0, if AccessLines> 10,000

Final Central Office Formula (After Folding-in CABS)

= (Adjusted Initial CO Cost) x (Final Access Line Factor)
+ CABS Sudy Area Factor

=[@+e) xMin+ (b+ d)xE)] x[(u+ vxL)xI+ (1-1)] + ¢

where;

u and v are constrained by the relation: u=1-10,000v

NECA calculated coefficients u and v such that:

a (Central Office Formula Prior to Folding in CABS + CABS Cost Formula)
= § (Central Office Formula After Folding in CABS),

where the summation is over the 446 average schedule study areas in the Traffic
Sensitive Pool with normal volume minutes only. Data of these study areas, together
with twenty study areaswith high volume minutes, and twenty-three study areasnot in

the Traffic Sensitive Pool, are shown in Appendix E.
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Solving this equation for the Final Access Line Factor Coefficients yielded the

following values: u = 1.877255 and v = -0.0000877255.

Coefficients of the Preliminary CO formulaand Final CO formulaare givenin Exhibit

7.3.
EXHIBIT 7.3
CENTRAL OFFICE FORMULA COEFFICIENTS
Preiminary Final
(Before (After
Combining Combining
CABYS) CABYS)
Per Access Minute 0.021996 0.022772
Per Exchange 398.18 612.07
Access Line Factor Intercept 1.954907 1.877255
Access Line Factor Per-Line -0.0000954907 -0.0000877255
Coefficient
Per Study Area 0.0 3,001.03

The CO formula derived in subsections a through ¢ provides an unbiased method of
calculating settlements for the total population of average schedule study areas with

normal traffic volumes. Theresulting central officeformulaisshownin Section V1I1.

F. Intertoll Dial Switching Formula

This formula compensates average schedule companies for the cost of tandem switching of interstate
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accesscals. The cost of tandem switching depends primarily on the capacity required to handle interstate
usage. The current and the proposed formulas have identical structures, and usethe count of Intertoll Dial
(ITD) circuits® as a measure of tandem capacity. Costs used in this formula were the ITD transport
monthly revenue regquirements devel oped in Section VI1.D and VI.F. Theintertall circuit countsusedinthis

formula were monthly intertoll circuits projected to the test period as described in Section V.G.

The proposed formula was derived as follows:

Cost per Prorated Intertoll Trunk
_ & (Sample Weight x Intertoll Switching Cost x Outlier Weight)
& (Sample Weight x Intertoll Circuits x Outlier Weight)

Outlier Weights were derived using the ratio outlier method described in Section IV.C.2. The

resulting formulais displayed in Section VIII.

G. Line Haul Distance Sensitive Formula

ECsprovide Cable & Wire Facilitiesthat transport interstate callsfrom the EC's Central Officeto
the interexchange carrier's point of connection. The Line Haul Distance Sensitive formulais

designed to compensate average schedule companies for the use of these facilities.

Interstate costs of providing this function depend on the length of routes, the circuit count of cable

facilities on the routes, and relative interstate usage of the routes.

8 Total circuits on the incoming network side of the tandem are prorated among offices

subtending the tandem. Only circuits prorated to stand-alone, subtending end offices are
eligiblefor Intertoll settlements. Usage of circuits prorated to other officesis categorized as
local switching and, consequently, is included in compensation determined by the Central
Office formula
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Current and proposed formulas have an identical structure, which pays an amount per normal circuit
mile, an amount per long route circuit mile, and an amount per access minute. The access minute
variable reflects capacity required on the routes and relative interstate usage. Access minutes, normal
route circuit miles, and long route circuit miles were projected to the test period as described in
Section V.C and V.E. Line Haul Distance Sensitive Revenue Requirement was developed as

described in Section VI.D and VI.F.

Thelnterstate Circuit Mile variable combines route miles, circuit counts and relative interstate usage
into asingle measure of cost. NECA dividesthe circuit mile variableinto normal route circuit miles
and long route circuit miles using the threshold of 100 circuit miles per circuit, asdescribed in Section
V.E. Thiscaculation reflectsthe proportionately lower cost incurred by average schedule companies
with long, low cost routes. By sharing capacity on networkswith very high capacity, these companies

achieve significant cost economies, resulting in costs well below average.

Study areasweredivided into two groups: thosewith only normal route circuit miles, and those with

both normal route and long route circuit miles.

The Line Haul Distance Sensitive settlement formula depends on four parameters:
- Coefficients of access minutes (b) and of norma route circuit miles (a,), derived by
regression;
- A long route threshold (K) derived by network analys's,
- A coefficient of long route circuit miles (&) calculated using coefficient & and the Long

Route Relative Cost Ratio.

To quantify the cost differential between normal and long routes, NECA developed the Long Route
Relative Cost Ratio by the following three steps.
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First, data from study areas with only normal route circuit miles were used in a linear regression
model to determine a preliminary cost per normal route circuit mile. The dependent variable inthe
regression model was Distance Sensitive Revenue Requirement per Interstate Circuit Mile. The
independent variable was Access Minutes per Interstate Circuit Mile. Outlierswere accommodated as

described in Section 1V.C. The following model was derived:

Distance Sensitive Revenue Requirement Per Circuit Mile=
0.485675+ (0.001760 x Access Minutes per Interstate Circuit Mile)

The regression model had an R-Sguare statistic of 0.57, and F-statistic value of 153.68. The t-
statistics for theintercept and the coefficient of Access Minutes per Interstate Circuit Mile were5.66
and 12.40, respectively. The intercept coefficient of 0.485675 represents the incremental cost per

normal route circuit mile.

Second, NECA obtained cost data from the network companies used by most average schedule
companies to determine the line haul cost of circuits provided over long route facilities. Lease data
included the monthly amount paid by the average schedule company, the number of circuits provided
under contract, and route mile information. Circuit miles were calculated as the number of circuits

acquired under contract, multiplied by the route miles associated with the routing of those circuits.
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The monthly cost per circuit milefor these facilitieswas the monthly amount paid divided by the tota
number of circuit miles. Monthly cost and circuit mile datafor fifty-nine average schedule study areas
that use long routefacilitiesare displayed in Appendix |. The overall line haul averagelease cost per

circuit mile for long route facilities was devel oped as follows:

Average Cost per Long a (Study Area Monthly Cost for Long Route Facilities)
Route Circuit Mile =

a (Study Area Circuit Miles for Long Route Facilities)
$104,183

= — = $00437
2,385,488

Finally, the Long Route Relative Cost Ratio (LRRCR) of 0.089978 was devel oped by dividing the
long route cost of 0.0437 by the preliminary normal route cost of 0.485675. NECA therefore

estimated the ratio of long route cost to normal route cost to be 0.089978.

Next, the LRRCR was used to create an Equivalent Circuit Mile variable, representing the composite

of both normal route and long route circuit miles.

Equivalent Circuit Miles= Normal Route Circuit Miles+ (LRRCRx Long Route Circuit Miles)

The Equivaent Circuit Miles variable was used in a linear regression model developed using all
study areas. The dependent variable in the regresson model was Distance Sensitive Revenue
Requirement per Interstate Circuit Mile. Theindependent variables of the modd were access minutes
per interstate circuit mile and Equivalent Circuit Miles per interstate circuit mile. Outliers were

accommodated as described in Section 1V.C. The following model was derived:
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Distance Sensitive Revenue Requirement Per Circuit Mile =
(0.493290 x Equivalent Circuit Miles per Interstate Circuit Mile)
+(0.001736 x Access Minutes per Interstate Circuit Mile)

The regression model had an R-Square statistic of 0.80, and F-statistic value of 291.64. The t-
statistics for access minutes per interstate circuit mile and the coefficient of Relative Circuit Miles

were 13.86 and 7.08, respectively.

Finally, a settlement rate for long route circuit mileswas devel oped by multiplying the settlement rate

for normal route circuit miles by the LRRCR.

Long Route Circuit Mile Rate = Normal Route Circuit Mile Rate x LRRCR

0.493290 x 0.089978

0.044385

The resulting combined distance sensitive formulais displayed in Section VIII.

H. Line Haul Non-Distance Sensitive Formula

This formula compensates companies for interstate transport costs incurred to terminate switched
access interexchange trunk facilities on end office switches and on tandem switches. These costs
depend on the number of circuits provided and on the type of termination equipment used. The
proposed formulahas astructure identical to the current formulastructure, which wasfirst adoptedin
July 1997, and pays an amount per interstate switched circuit termination that depends on the study

arearatio of circuit terminations per exchange. NECA proposes to continue this structure.
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NECA andyzed Line Haul Non-Distance Sensitive revenue requirement per termination. Costs used
in the proposed formula were the Non-Distance Sensitive (NDS) Transport monthly revenue
requirements developed in Section VI.D and VI.F. Switched interstate circuit terminations were

projected to the test period as described in Section V.F.

In prior years NECA hasfiled aNon-Distance Sensitive Line Haul model that included aterminations
per exchange breakpoint. There continues to be a significant difference between average relative
revenue reguirement per termination for study areas with terminations per exchange greater than the
breakpoint as compared to those with terminations per exchange less than the breakpoint. For this
reason, NECA continues to propose a Non-Distance Sensitive Line Haul model that includes a

terminations per exchange breakpoint.

NECA determined the best-fitting breakpoint through regression analysis. The best-fitting breakpoint
occurred at 161 terminations per exchange. The breakpoint of 161 terminations per exchange also

ensured settlements produced by thisformulaincrease monotonically ascircuit terminationsincrease.

A regression model of revenue requirement per termination was fit to the terminations per exchange
data. This method computed a two-part formula: part one, a sloping line for relatively low
terminations per exchange, and part two, ahorizontal linefor higher terminations per exchange. These
lines were constrained to intersect at 161 terminations per exchange. The parameters of the model
were the intercept and slope of the line for study areas with terminations per exchange lessthan 161,
and theintercept of theline for study areas with terminations per exchange greater than 161. Thelatter
parameter was derived by the constraint that the two lines meet at 161 terminations per exchange. The
resulting formula, shown in Section VIII, had an R-Squar e statistic of 0.09, at-statistic of 24.89 and

8.25 for the intercept of the first segment and for the coefficient of the second segment, respectively.

Page VI1-27



Special Access Formula

The Specia Access formula compensates average schedule companies for the cost of providing
dedicated Specia Access facilities, including local channel mileage, service ordering costs and
optional features and functions. As NECA'’s specia access tariff includes a cost-based charge for
each of the elements, revenues billed according to the tariff are agood measure of specia accesscosts

of each company.

In prior years, the special access formulahas used aretention ratio variablethat istheratio of astudy
area’ s special access revenue requirement to its special access revenues. The proposed formula
continues to use such aretention ratio variabl e to produce an accurate settlement rate. The proposed
formula also continues to use a size factor, first introduced in the 2000 Study, to better target

settlementsto individua study aress.

NECA examined both cost and average schedul e datato determine that arel ationship exists between
retention ratios and revenues per exchange. Therevenue per exchangesizefactor isdeveloped using
cost company data and is dependent upon Adjusted Special Access Revenues per Exchange. The
formulais made up of thiscost company size factor equation and an average schedule Basic Retention

Ratio.

1. Development of Cost Company Size Factor

a. Cadlculation of Cost Company Revenue Requirements

NECA retrieved the components needed to calculate cost company revenue
requirementsfrom NECA'’ s settlement system, using the average month of the October
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2003 view of 2001 data and the authorized rate of return.

b. Development of Revenues per Exchange

NECA retrieved accesslines and special access revenues from the October 2003 view
of 2001 settlements datafor usein the calculation of the cost company size factor from
cost study areasthat reported special accessrevenues. Specia accessrevenueswere
adjusted to the authorized rate of return using the methods discussed in Section V.H.1,
to produce Adjusted Special Access Revenues. Revenues per exchange were

calculated as Adjusted Special Access Revenues divided by exchanges.

c. Sdect Cost Companies Representative of Average Schedule Companies

To ensure that the size factor developed by cost company data is representative of
average schedule companies, NECA only used cost companies that were similar to
average schedule companies in the calculation of the size factor. First, NECA
developed a retention ratio for each cost study area by dividing Special Access
Revenue Requirement by Adjusted Special Access Revenues. Second, NECA
excluded those cost companiesthat had aretention ratio greater than 20 or had greater

than 250,000 access lines.

d. Regression to Determine Cost Company Size Factor

NECA first graphed cost company special access revenues per exchange versus
retention ratio and fit amodel to the data. The model that fit the data best combinesa
downward soping line meeting a horizontal line at $2,560 revenues per exchange.
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Using this model, companies with revenues per exchange greater than or equa to
$2,560 would receive settlements based on the retention ratio component of the specia
access formula only, while companies with less than $2,560 revenues per exchange
would receive settlements based on both the retention ratio and the size factor
component. The breakpoint of $2,560 was determined by fitting a non-linear

regression model to the data.

Oncethe optimal breakpoint of $2,560 was determined, NECA developed aregression
of retention ratio versus revenues per exchange. The regression was constrained to
produce settlement results that increase monotonically as revenues per exchange

increase.

Regression analysis produced the coefficient of the slope of the line for study areas
with revenues per exchange between $0 and $2,560. This coefficient was used to
derivethe intercept of the doping line and thelevel of the horizontal line of the model.
All three coefficients werethen divided by the intercept of the horizontal line, so that
study areas with revenues per exchange greater than $2,560 have an average size

factor of 1.0.

The resulting size factor model is shown below.

If Revenues per Exchange < $2,560 then

Revenue Sze Factor = 2.0 — 0.000391 x Revenues per Exchange

If Revenues per Exchange > = $2,560 then

Revenue Sze Factor = 1.0
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This cost company size factor formula will be combined with an average retention

ratio as discussed in the next section.

2. Development of Average Schedule Retention Ratio

a. Cdculation of Average Retention Ratio

An Average Retention Ratio was calculated using average schedule specia access
revenue requirements developed in Section VI.F and forecast special accessrevenues
developed in Section V.I. The retention ratio determines the proportion of tariff

revenues that corresponds to the cost incurred by average schedule companies.

Average Retention Ratio

=S (Sample Wat x Monthly Special Access Revenue Requirement x Variance Wat)
S(Sample Wgt x Monthly Special Access Revenues x Variance Wgt)

$3,536,121
$3,987,097

0.886891

b. Derivation of Basic Retention Ratio

NECA calculated the portion of specia access revenues represented by the Revenue
Size Factor Model. NECA obtained average schedule company specia access
revenues and exchanges from its settlement system for the October 2003 view of July
2003, consistent with the special access revenues data to be used in the study area

priceout shown in Appendix E. These specia access revenues were adjusted to
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reflect the authorized rate of return using the method discussed in Section V.H.1, to

produce Adjusted Special Access Revenues.
Second, NECA calculated each study ared’s ratio of Adjusted Special Access
Revenues per exchange. NECA calculated a Revenue Size Factor for each average

schedule study area, using its revenue per exchange valueand the Size Factor mode.

NECA calculated aRevenue Size Factor Portion of revenue requirement ratio. The

calculation depends upon the A verage Retention Ratio developed in Section VIl.I.2a

Revenue Sze Factor Portion of revenue requirement =

1. S.(Average Retention Ratio x Adjusted Special Access Revenues)
S (Average Retention Ratio x Revenue Sze Factor x Adj o Acc Revenues)

= ;. 6593415
6,907,296

1 - 0.954558
= 0.045442

The Basic Retention Ratio of 0.846589 was cal cul ated asthe A verage Retention Ratio

reduced by the Revenue Size Factor Portion.

Basic Retention Ratio
= Average Retention Ratio x (1 — Revenue Sze Factor Portion)
= 0.886891 x (1-0.045442)

= 0.846589

Finally, the proposed special accessformula continuesto employ aTariff Rate Index
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to reflect current tariff rates.

1
1+ Special Access RelativeTariff RateChange Snce12/2003

Tariff Rate Index =

Exhibit 7.4 displays NECA's method for calculating the Tariff Rate Index.® Eachtime
NECA files new Special Access tariff rates, it will use data from that filing to

calculate anew Tariff Rate Index according to the method displayed in Exhibit 7.4.

The resulting specia access formula shifts settlements from larger study areas to
smaller study areas, making amore accurate distribution of settlementsto compensate
for the costs associated with special access provisioning for companies of al sizes.

This proposed formulais displayed in Section VIII.

The Tariff Rate Index reflects all Special Access tariff rates offered in NECA's Access
Service Tariff, F.C.C. Tariff No. 5 for the period. See National Exchange Carrier
Association, Inc., Tariff F.C.C. No. 5, Transmittal No. 988, filed June 16, 2003 (2003 Annud
Access Tariff Filing). Thisincludes rates for recurring charges, nonrecurring charges and
optional features and functions.
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EXHIBIT 7.4

SPECIAL ACCESSTARIFF RATE INDEX CALCULATION METHOD"

A. lllustrative Traffic Sensitive Pool Test Period Special Access $200,000,000
Revenues at December 31, 2002 Rates

B. lllustrative Traffic Sensitive Pool Test Period Specia $199,000,000
Access Revenues Proposed in the NECA Tariff Filing

C. llustrative Average Schedule Company, Special Access 1.005025
Tariff Rate Index Effective July 1, 2003 [Line A/ Line B]

J. Signaling System 7 (SS7) Formulas

The Common Channel Signaling (CCYS) network is a packet switched network that allowscall control
signals and database queries to be transported on dedicated lines separate from the voice network.
The Signaling System 7 (SS7) protocol is a set of rules that governs the transmission of signaling
information over the CCS network. The network is composed of nodes defined as Signal

Point (SP), Service Switching Point (SSP), Consolidation Point (CP), Signal Transfer Point (STP) or
Service Control Point (SCP). Telephone companies rarely install SP without SSP technology.

Therefore, for smplicity the term SSP, as used herein, will refer either to an SP or SSP.

The SS7 formulas compensate companies for their costs based on counts of SSPsin service. There
are two average settlement rates per SSP currently in effect, one rate for each SSP connected to the
nationwide signaling network and another rate for each SSP not yet connected to the nationwide

signaling network.

10 NECA will recalculate the Tariff Rate Index using data from its tariff filing coincident with

the effective date of any special access tariff rate change.
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1. Development of Settlement Formulafor SSPs with Full Connectivity

The proposed settlement formulafor an SSP with full connectivity includes three components

that provide cost recovery for the company's capital investment in SSPsand CPs, provisioning

of interconnecting data links, and access to the nationwide SS7 network. These are:
Monthly investment cost: the interstate return and loadings

associated with the company's capital
investment in SSPs and CPs.

Monthly CP datalink cost: the interstate portion of the cost of SS7
signaling links between the SSP and the
CP.

Monthly A-link cost: the interstate portion of charges for

SS7 signa transport and access to
STPsin the nationwide SS7 network.

Development of these components is described in the following three sections. Theformula
cal culation incorporating these componentsis described in Section V11.J.1.d. Supporting data

are displayed in Appendix G.

a Devaopment of Monthly Investment Costs

NECA used investment data described in Section 111.H, the monthly investment charge
factor devel oped in this section, and separations factorsto determine investment costs

related to SS7.

Investment in SSPs and CPs was devel oped from data reported by the popul ation of

average schedule companies that recelve SS7 settlements. For SSPs that were
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reported with incompl ete cost data, NECA used the average cost of other SSPs of the
same model type. In afew cases, when the carrier did not identify the model type of

SSP, NECA used the overall average cost.

NECA calculated an average monthly investment cost per SSP using data from fully
connected and not yet fully connected SSPs. Thisaverage monthly investment cost per
SSP was used to develop investment costs underlying the fully connected and not yet

fully connected settlement rates.

Theseinvestment dataare displayed in Column C of Appendix G as Capital Investment
Cost. The Monthly Investment Cost (displayed as Column D in Appendix G) isthe
product of the study area capital investment cost and the monthly investment charge

factor.

The monthly investment charge factor providesfor the return on average net interstate
investment, Federal and State Income taxes, interstate accumulated depreciation,

interstate depreciation expense, and maintenance and corporate operations expenses.
The monthly investment charge factor of 0.014620 was devel oped as shown in Exhibit

1.5.

In Exhibit 7.5, the average interstate depreciation reserveratio of 0.414119istherdio

of accumulated depreciation of SS7 equipment to total SS7 investment. This

ratioisbased oninitial SS7 investment data reported by average schedule companies.
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EXHIBIT 7.5

DEVELOPMENT OF MONTHLY INVESTMENT CHARGE FACTOR

A. [llustrative SS7 Capital Investment $100,000

B. Average Interstate I nvestment $47,257
(Line A x 0.472571)

C. Average Interstate Depreciation Reserve $19,570
(Line B x 0.414119)

D. Average Net Interstate | nvestment $27,687
(LineB —LineC)

E. Return On Average Net Interstate Investment $3,115
(LineD x 0.1125)

F. State & Local Income Tax @ 7.8% $264
(Line E x 0.084599)

G.  Federa Income Tax @ 32.9039%" $1,398
[(Line E—LineF) x 0.490400]

H. I nterstate Depreci ation Expense $5,907
(Line B/8)

l. I nterstate Maintenance Expense $3,860
(Line B x 0.081676)

J. Interstate Corporate Operations Expense $3,000
(Line B x 0.063483)

K. Total Annua Interstate Cost $17,544
(LinesE+F+G+H+1+))

L. Total Monthly Interstate Cost $1,462
(LineK/12)

M. Monthly Investment Charge Factor 0.014620

(LineL/Line A)

Thisfactor is the average effective tax rate based on 2001 cost study data, as described in
Section IV.G.
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Since the eight-year depreciation life is the norm for digital switching equipment,
NECA has caculated annual SS7 depreciation expense using an eight-year
depreciation life for each SSP or CP. Accumulated depreciation is the sum of these

expenses over the years each SSP or CP has been in service.

Companies that purchased SS7 equipment eight or more years ago would have fully
depreciated their initial investment, and would have upgraded their equipment with
new equipment of the samefunctionality. Since some new equipment tendsto be less

expensive than it was eight years ago, NECA updated this data.

NECA estimated replacement costs for fully depreciated switches by: (1) using
information from switch vendors on upgrade and replacement costs by switch model
and type; (2) supplementing vendor datawith replacement cost datafrom a sample of
average schedule study areas; (3) determining what switch models and types have most
likely been replaced, and estimating replacement costs for these switches; and (4)
applying replacement cost data to those switches in NECA’s SS7 database. This
method enabled replacement costs to be estimated without putting undue burden on

companies by requesting complex SS7 equipment cost data from every study area.

Cost study factors (used on Lines B, | and J of Exhibit 7.5) were used to allocate SS7
coststo theinterstate jurisdiction and to apply loadings for maintenance and corporate
operations expenses. These factors were developed from weighted sample cost

company cost studies as shown in Section 1V.G.

To caculate the average investment of an SSP, NECA used the SSP cost data from
both fully connected and not yet fully connected SSPs.
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Average Monthly Investment Cost per SSP

= S (Monthly Investment Cost of all SSPs)
Total Number of SSPs

367,447.96
558

$658.51

Theinvestment cost associated with fully connected SSPsfor each study areawasthen
calculated as the number of fully connected SSPs multiplied by the Average Investment
per SSP. Similarly, theinvestment cost associated with partially connected SSPswas
calculated as the number of partialy connected SSPs multiplied by the Average
Investment per SSP. These adjusted investment amountswere used in the devel opment

of the fully and partially connected rates developed in Sections VI11.J.1.d and V11.J.2.

b. Deveopment of Monthly A-Link Cogts

A-link pairs connect SSPs or CPsto apair of STPs. A-links are configured with
termination equipment at the SSP or CP and at a meet point, a cable facility
connecting the terminations, and cable and ports connecting the meet point to the
STPs. Inthisfiling, NECA developed A-Link cost data representative of STP
providers to whom average schedule companies are connected for SS7 signaling.
Port costs, mileage costs and termination costs are based on tariff rates currently in

effect, or on reported costs for providers under contract.

i. Provider Mileage Costs
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Tariff and contract rates were used to develop monthly mileage costs as

follows.

Total Monthly Mileage Cost =
(NECA Mileage Rate)
X (Average Airline Miles from SSPsto the Meet Point)

+ A Mileage Cost Component Based on the Provider's Rate Sructure
and Average Airline Miles from the Meet Point to the STP

Average Airline Miles from the SSP to the Meet Point was determined by

using one of three methods, explained below.

Thefirst method was used for most study areas. NECA analyzed itsLine Haul
database and retrieved al route data having a start and end location Common
Language Location Identifier (CLLI, atrademark of Telcordia) code matching
aCLLI codeinthe Tariff 4 database. The vertical and horizontal coordinates
of the start and end location of each route wereretrieved. Theairlinedistance
between the start and end | ocation of each route was calculated. The weighted
mean of all airline distances was calculated, weighted by interstate circuits.
The resulting average weighted route mile distance between the SSP and M eet

Point was 26.14 miles.

The second method NECA used to calculate SSP to Meet Point distance was
used for one provider that reported an average distance of 56.6 milesfromthe
SSP end office to the point of interface (meet point). This distance was used

in devel oping mileage costsfor SSPs served by that provider. Inthiscase, no
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remaining costs are incurred for distances from the meet point to the STP.

NECA used athird method to calculate SSP to Meet Point distance when the
meet point was specified to have DDS capability. Average airline milesto
DDS hubs in the same LATA (96.15 miles) were used as airline miles from
the SSP to the meet point. Terminating costs were included at the SSP and
DDSlocations, both computed at the NECA tariff rate. No remaining costsare

incurred from the meet point to the STP.

Average Airline Miles from the Meet Point to the STP (70.01 miles) is the
difference between the average SSP to STP distance (96.15) and the average
SSP to meet point distance (26.14 miles). Average mileage from the SSPto
the STP was determined using the vertical and horizontal coordinates of STP

and SSP locations.

Mileage costsfor this component are based on the provider'srate structure as

shown in Exhibit 7.6.
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EXHIBIT 7.6

DEVELOPMENT OF SS7TMONTHLY INTERSTATE A-LINK RATES (PER PAIR)

[A] [B] [C] [D] [E“] [F]
Meet Point Meet Point Termination (E x 0.4725719)
ToSTP ToSTP Rate At Port Monthly Monthly
Fixed Per Mile  Meet Point Cost A-Link Rate Interstate
Provider Charge Charge  (Per Link) (Per Pair) (Per Pair) A-link Cost
A $0.00 $3.50 $0.00 $1,800.00 $2,579.59 $1,219.04
B $0.00 $0.00 $155.00 $674.10 $1,273.62 $601.88
C $0.00 $1.11 $14.27 $760.00 $1,233.48 $582.91
D $25.60 $0.26 $0.00 $930.00 $1,307.13 $617.71
E $30.25 $0.99 $86.00 $828.20 $1,488.84 $703.58
F $33.00 $0.15 $50.00 $858.10 $1,334.62 $630.70
G $25.20 $0.90 $64.40 $748.00 $1,342.74 $634.54
H $100.16 $0.91 $0.00 $1,000.00 $1,617.26 $764.27
I N/A $2.69 $118.96 $454.00 $1,601.77 $756.95
J $66.44 $2.50 $0.00 $859.94 $1,632.39 $771.42
K N/A N/A N/A $2,000.00 $2,000.00 $945.14
L N/A $3.96 $115.99 $910.00 $2,626.46 $1,241.19
M $120.00 $2.33 N/A $1,598.00 $2,453.77 $1,159.58
N N/A N/A N/A $2,020.00 $2,950.00 $1,394.08
O N/A N/A N/A $750.00 $1,039.52 $491.25
P $20.81 $0.77 $44.09 $880.00 $880.00 $415.86
Q $0.00 $2.17 $140.47 $1,440.00 $2,314.30 $1,093.67
R $96.00 $0.60 $0.00 $1,629.00 $2,194.53 $1,037.07
S $30.12 $1.98 $71.48 $900.00 $1,669.96 $789.17
Channel Miles Termination Rate Per Termination CMT = $40.209
Channel Miles Facility Rate Per Mile: CMF = $4.009

Average SSP to HUB Distance = 96.15“
Average SSP to Meet Point Distance = 26.14%
Average Airline Mile From The Meet Point To The STP = 96.15 — 26.14 = 70.01

(@) Provider I: E=2 x (CMT + CMF x 56.60) + D
ProvidersL & N: E=2x (CMT x 2+ CMF x 96.15) +D
Provider K & P: E = D (Transport costs are included in Port Cost)

All Other Providers: E=2x(CMT+CMFx26.14+A +70.01xB+C)+D
()] Interstate COE Factor (See Exhibit IV.G)

3 2003 Annual Access Tariff Filing

4 See Section VI11.J.1.b.i
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ii. Provider Termination Costs

Total termination costs are the sum of atermination charge at the NECA tariff
rate ($40.20) for the link between the SSP and the meet point and another
termination charge at the meet point. For each provider, termination cost was
included at the NECA tariff rate of $40.20, one at the SSP and one at the meet

point. See Exhibit 7.6, Column E and Note 1.

ii. Provider Monthly Interstate A-Link Costs

For each provider, monthly A-Link rates were multiplied by Interstate COE
Factor (0.472571) to calculate Monthly Interstate A-Link Cost. See Exhibit

7.6, Column F.

iv. Average Schedule Company A-Link Cods

For each study area, the monthly interstate A-Link cost of its provider
(corresponding row in Column Fin Exhibit 7.6) was multiplied by the number
of A-Link pairs to produce the monthly A-Link cost component shown in

Column G of Appendix G (SS7 Costs with Full Connectivity).

Development of Monthly CP Data Link Costs

Consolidation Point switches are often used to consolidate links from agroup of SSPs,

to allow the group to be served by asingle pair of A-Links. When Consolidation Point

equipment is provided, CP Data Link cost isincurred by each of the SSPs.
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A monthly average cost per CP data link was developed as shown in Exhibit 7.7.

These calculations use NECA's Tariff rates for data channel miles ($4.00), and for

EXHIBIT 7.7

MONTHLY CP DATA LINK RATE DEVELOPMENT

m O o0 w »

24.14 Miles x $4.00 Per 56 Kbps CMF $96.56
2 Terminations x $40.20 Per 56 Kbps CMT $80.40
Tota (Line A + LineB) $176.96
Average COE Factor (see Exhibit 4.8) 0.472571

Monthly Average Cost Per CP DataLink (LineCx LineD)  $83.63

data channd terminations ($40.20). Average Length of Haul of 24.14 miles was
calculated using the vertical and horizontal coordinates of SSP and CPlocations. For
each study area, monthly CP Data Link costs equal the product of the number of data
links and the monthly average cost. Resulting CP Data Link Costs are shown in

Column | of Appendix G (SS7 Costs with Full Connectivity).

d. Settlement Formula Calculation

The proposed settlement formulafor a SSP with full connectivity is:
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Settlement for SSP = S Total Monthly Costs
With Full Connectivity S Number of SSPs

where the sum is taken over al SSPsthat have full connectivity, and

Total Monthly Costs = Monthly Investment Cost + Monthly A-Link Costs
+  Monthly CP Data Link Costs

Appendix G showsthe calculation, for each study area, of Monthly Investment Costs,
Monthly A-Link Costsand Monthly CP DataLink Cogts. Total Monthly Costsand the
total number of SSPsfrom the study in Appendix G are used to cal culate the proposed
settlement rate.

Settlement For SSP = Total Monthly Cost
With Full Connectivity Total Count of SSPs

= $640,609
542

= $1,182

2. Development of Settlement Formulafor SSPs Not Y et Fully Connected

The monthly settlement for those SSPs not yet connected to the nationwide signaling network
was devel oped using amethodology that was similar to that previously described for the full

connectivity scenario.

These companies incur SSP costs, and sometimes costs of CPs and CP data links, but do not
incur A-Link Costs. Thetotal costs of these companies are thetotal monthly SSP, CP and CP

datalink cost from average schedule companiesthat have installed SSP equipment, but are not
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yet connected to the nationwide signaling network. Since currently the only SS7 network costs
are SSP costs for SSPs without full @nnectivity, NECA is using the Average Monthly
Investment Cost per SSP as the proposed formula. This proposed formula is displayed in

Section VIII.

K. Rate of Return Factor Formulas

Rate of Return Factor formulas are used by NECA each month to adjust settlements to average
schedule companies to conform to the rates of return achieved by the NECA pools. Without these
adjustments, average schedul e settlementswoul d correspond to the authorized rate of return, currently
11.25%. The Rate of Return Factor measures the relative effect on revenue requirement caused by
changes in the pool’s achieved rate of return. Current and proposed formulas have identical

structures.

These formulas, therefore, derive their structure from the revenue requirement cal culation method,
which has an expense component that is not sensitiveto rate of return, and Return and Federal Income
Tax Componentsthat are sengitive to rate of return. Theintercepts of the formulas correspond to the

expense component, while the slopes correspond to the Return and Federal Income Tax components.

The development of the Rate of Return Factor adjustment formulasinvolved three steps. First, total
sampl e revenue requirements were computed corresponding to each of several test rates of return. In
each case, the methods described in Section VI.F were used to calculate revenue requirements.
Second, a revenue requirement ratio was computed corresponding to each of these rates of return.

Third, aregression model was devel oped relating the revenue requirement ratio to the rate of return.

The revenue requirement ratio equals the quotient of revenue requirement at a test rate of return
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divided by the revenue requirement at the authorized rate of return. Exhibit 7.8 displays the ratios

underlying the regression models.

Thedatain Exhibit 7.8 areinterpreted asfollows:. if the Common Line Pool achievesarate of return
of 10.5 percent, then the revenueswill be 98.1486 percent of the revenue requirement at the authorized
rate of 11.25 percent. Similarly, an achieved rate of 12.5 percent corresponds to revenues that are

103.0886 percent of the revenue requirement at 11.25 percent.

Thefina stepinthe derivation of these formulas computed straight line regression modelsrelating the
revenue requirement ratios to the test rates of return. The revenue requirement models were
constrained to equal 1.0 at the Rate of Return coordinate of 0.1125. These models fit the data

perfectly, yielding the following formulas:

Common Line Factor = 0.722777 + 2.464204 x ROR R’ =1.00

Traffic Sensitive Factor = 0.765003+ 2.088862 x ROR Re = 1.00
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EXHIBIT 7.8

REVENUE REQUIREMENT RATIOSUNDERLYING ROR FORMULAS

Test Rate Common Line Traffic Sensitive
Of Return Ratio Ratio
0.0700 0.895826 0.911806
0.0725 0.901922 0.916963
0.0750 0.908028 0.922122
0.0775 0.914136 0.927288
0.0800 0.920244 0.932459
0.0825 0.926356 0.937630
0.0850 0.932468 0.942806
0.0875 0.938580 0.947984
0.0900 0.944693 0.953162
0.0925 0.950808 0.958342
0.0950 0.956928 0.963526
0.0975 0.963059 0.968716
0.1000 0.969192 0.973909
0.1025 0.975329 0.979106
0.1050 0.981486 0.984312
0.1075 0.987656 0.989539
0.1100 0.993828 0.994768
0.1125 1.000000 1.000000
0.1150 1.006173 1.005232
0.1175 1.012349 1.010467
0.1200 1.018527 1.015705
0.1225 1.024705 1.020950
0.1250 1.030886 1.026197
0.1275 1.037073 1.031445
0.1300 1.043261 1.036696
0.1325 1.049450 1.041949
0.1350 1.055641 1.047203
0.1375 1.061832 1.052458
0.1400 1.068024 1.057715
0.1425 1.074215 1.062972
0.1450 1.080408 1.068230
0.1475 1.086601 1.073490
0.1500 1.092794 1.078753
0.1525 1.098987 1.084016
0.1550 1.105181 1.089279
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L. Equal Access Settlements

Many average schedule companies incur costs for the provision of equal access to competing
interexchange carriers. Part 36 rules include special methods of separating these costs to
jurisdictions. These methods apply only in casesthat meet the Part 36 prerequisitesfor equal access.
Correspondingly, NECA provides an average schedul e settlement formulathat targetslocationswith

equal access. The current and proposed formulas have identical structures. Equal access costs
include initial expensesfor customer presubscription balloting, education, some software expenses,

and capitalized hardware and software costs.

Equal access costs are separated according to Part 36 rules on the basis of relative state and interstate
equal accesstraffic. Settlementsfor interstate equal access costs are currently recovered by average
schedule companies in two portions. The interstate portion of initial incremental equal access
expenses are reported to the pool and recovered in the period incurred. The interstate portion of
initial incremental investment isrecovered using amonthly carrying charge factor of 0.0247, applied

over an eight-year period.

Exhibit 7.9 displays the development of the monthly carrying charge factor (0.0247).

M. Development of MAG Shift Factors

NECA further adjusted the formulas described in Sections VII.B through VII.L to account for
allocation rules described in the MAG Order. NECA made adjustments to account for two changes:
(1) Redlocation of Switching Line Port costs from the Central Office to the Common Line access
category; and (2) Reallocation of Transport Interconnection Charge costsfrom Transport to Common

Line.
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EXHIBIT 7.9

CALCULATION OF THE EQUAL ACCESSINVESTMENT
MONTHLY CARRYING CHARGE FACTOR

A. [llustrative Interstate Equal Access Investment $10,000

B. Average Interstate Depreciation Reserve Over First Year (8 yr.) $ 625
[(Line A/8)/2]

C. Average Net Interstate I nvestment $9,375
(Line A - LineB)

D. Interstate Authorized Rate of Return 11.25%

E. Return on Average Net Interstate Investment $1,055
(LineCx LineD)

F. Federal Income Tax @ 35% $ 568
(Line E x 0.538462)

G. State Income Tax @ 7.8% (Line E x 0.084599) $ 89
H. Interstate Depreciation Expense (8 yr.) $1,250
(Line A/8)
Total Interstate Return, Taxes and Depreciation $2,962

(Linese+F+ G+ H)

J. Monthly Interstate Return, Taxes and Depreciation $ 247
(Linel/12)
K. Monthly Interstate Carrying Charge Factor 0.0247

(LineJLineA)

NECA developed “shift factors’ to move amounts from one access category to another. The
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description of the development and use of each shift factor is described in the following sections.

1. Switching Line Ports

The MAG Order specifies that costs associated with Switching Line Ports be allocated to
Common Line rather than to CO.*> The MAG Order allows companies to use 30% as the
amount of Local Switching revenue requirements, excluding local switching support amounts,

to be reallocated.

a Development of Line Port Shift Factor

Using the popul ation of average schedule study areas, NECA retrieved total central

office settlements from the 2003 Annual Access Tariff Filing. The line port

component of settlementswas cal culated according to Commission rules as 30% of
the difference between CO settlements and local switching support amounts. The
Line Port Shift Factor was calculated as the line port component of settlements,

divided by total central office settlements.

Line Port Shift Factor

Line Port Component
Total Central Office Settlements

$38,919,803
$209,664,270

0.185629

b. Application of Line Port Shift Factor
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Each month, NECA will calculate the line port component of settlements for each
average schedule study area by multiplying the Line Port Shift Factor by each study
area stotal central office settlements. Thisstudy arealine port component will now
be recovered through the common line pool. While this change did not impact
Common Line Access Line or CO formulacoefficientsdisplayed in Section V111 of
this Filing, Section VIII includes a Common Line Line Port Formula based on the
central office formula. Similarly, Section VIII aso includes a residua Traffic

Sensitive Central Office Formula.

To calculate the settlement effects of proposed formulas (See Section VI1.N), current
Common Line Line Port settlementswere cal culated using the current Line Port Shift
Factor of 0.178995, as documented in the 2003 Filing. Proposed CommonLineLine
Port settlements were calculated using the proposed factor of 0.185629. The
Common Line Line Port settlement is included in the total common line settlement
and the Traffic Sensitive CO settlement is included in the total traffic sengitive
settlement for the development of Appendix E and exhibits 7.10, 7.11 and 7.12. For
the average schedul e population, thisreall ocation assigned $3,031, 766 of the current
central office settlement to the common line pool, and $2,840,479 of the proposed

central office settlement to the common line pool.

Transport Interconnection Charge

Asprescribed by the MAG Order, the Transport Interconnection Charge (T1C) wasdiminated

and the coststhat were recovered through this rate element were reapportioned to all the other

MAG Order at 1 90.
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access elements.™® For average schedule formula development, part of the transport revenue
requirement was shifted to other access categories. The part of the transport revenue
requirement that would have been shifted to other traffic sensitive revenue requirementswas
not calculated, since total common line and traffic sensitive settlements by study areawould
remain the same despite such areallocation. However, the shift from the transport category to
the common line category was calculated since this represents a shift from one poal to the

other.

a Devdopment of Common Line TIC Shift Factors

From the 2003 Annual Access Tariff Filing, NECA used TIC revenues and total

Transport settlements for each study area. Total Transport settlements include
settlements produced by the Line Haul Distance Sensitive, Line Haul Non-Distance

Sensitive, and Intertoll Switching formulas.

NECA alocated TIC revenuesto the Common Line access category in proportion to
the fraction of total settlements derived from Common Line. For this purpose,
Common Line settlements excluded Universal Service Contribution (USC) amounts,
and traffic sengitive settlements excluded local switching support and TIC revenues.

The fraction of total settlements derived from the Common Line formula was
multiplied by TIC revenues to produce Common Line TIC revenues. Finaly, the
sum of Common Line TIC revenues was divided by the sum of total Transport
settlements for the population to produce the Common Line (CL) TIC Shift Factor.

CL TIC Revenues = (CL Settlements Excluding USC) x TIC Revenues
Total Settlements (Excluding LSS and TIC Revenues)

13

MAG Order at 1 98.
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CL TIC Shift Factor

L TIC Revenues
STransport Settlements

= $23,946,097
$89,996,695

0.266078

b. Application of TIC Shift Factors

Each month, NECA will calculate the amount of transport settlementsto be allocated
to Common Line using the CL TIC Shift Factor. For each study area, the tota

transport settlement will be multiplied by the CL TIC Shift Factor to produce the
amount to now be recovered from the Common Line Pool. While this change does
not impact Common Line or Trangport formulacoefficientsdisplayedin Section V111

of thisFiling, Section V11 includesaCommon Line Transport Formulabased on the
transport formulas. Similarly, Section V111 also includesaresidua Traffic Sensitive

Transport Formula.

To calculate the settlement effects of proposed formulas (See Section VI1.N below),
current Common Line Transport settlements were calculated using the current CL
TIC Shift Factor of 0.337068, as documented in the 2003 Filing. Proposed Common
Line Transport settlements were cal culated using the proposed factor of 0.266078.
In developing Appendix E and exhibits 7.10, 7.11 and 7.12, the Common Line
Transport settlement isincluded in the total common line settlement, and the Traffic
Sensitive Transport settlement isincluded in the total Traffic Sensitive settlement.
For the average schedule population, this reallocation assigned $2,423,068 of

current transport settlements to the common line pool, and $1,634,975 of proposed
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transport settlements to the common line pool.**

N. Impact of Proposed Formulas

This section analyzes settlement effects of the proposed formulasthat carriers can expect to redize on
the day of implementation. These effectstakeinto account settlements based on formulas presented in

sections V11.B through VII.L, aong with the shift factors described in section VII.M.

Beginning July 2004, carriers can expect, on average, an overall settlement decrease of 1.42 percent
as aresult of the new formulas. This figure is based on a comparison of changesin settlements
produced to become effective July 1, 2004 relative to those that became effective July 1, 2003, with

demand held constant at the July 2003 level.

Changes in the formula levels result from the effects of cost and demand growth. The proposed
formulas are expected to produce settlements during the test period that will match test period revenue

requirements.

Impacts of these formulachanges on individual average schedule companieswill vary, depending on
each company’s size and demand characteristics. Overal, NECA projects that the mgority of

companies settlementswill decrease by ten percent or less. NECA estimatesthat approximately ten
percent of the 489 average schedule study areas will experience an overall increase. Generally, this
increase can be attributed to theincrease in Common Line settlements not being offset by decreasesin
other (traffic sensitive) settlements. Also, because some companies are not in the traffic sensitive

pool, NECA’s calculations do not include their traffic sensitive settlements.  Finally, NECA

1 From average schedule study areas not in NECA’s Traffic Sensitive Pool, NECA used line
port and TIC shiftsto common line according to the December 2001 view of their tariff data.
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anticipates that eight study areas will experience a decrease in settlements greater than ten percent.

This decrease is mainly attributable to the reduction in the high traffic volume coefficients.

Exhibit 7.10 summarizes the average change to each formula and the resulting fraction of total
settlements from each proposed formula. Exhibit 7.11 summarizes the effects of these changes for

average schedule companies by access line grouping.

Exhibit 7.12 summarizes settlements by formula. The valuesreflect the proposed formulachangesand
are based on demand levels taken from the October 2003 view of the July 2003 settlement month.

Settlement effects for individual study areas are shown in Appendix E.

These amounts are included in their common line settlements in Appendix E.
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EXHIBIT 7.10

SUMMARY OF PROPOSED FORMULA AVERAGE CHANGES

Common Line Basic
CL Universal Service
Central Office

CL Central Office
TS Central Office
Distance Sensitive

Non-Distance Sensitive
Intertoll Dial

Total Transport
CL Transport
TS Transport

Specia Access

Signaling System 7
Equal Access

Overall CL Average
Overal TS Average
Overall Average

Proposed

Formula
Change

8.39%

0.00%
-9.66%

-15.90%
-10.42%
-29.09%

0.69%
-12.13%
0.00%

3.14%
-6.75%
-1.42%
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Formula
Per cent
Of Total

44.89%

2.67%
27.92%

5.56%
22.36%
5.75%

4.68%
0.60%

11.30%
3.20%
8.09%

11.83%

1.35%
0.04%

56.32%
43.68%
100.00%



SETTLEMENT EFFECTS OF PROPOSED AVERAGE SCHEDULES

EXHIBIT 7.11

Access
Line
Size Group

<500

501 - 1000
1001 - 2500
2501 - 5000
5001 - 10000
10001 - 20000
> 20000
TOTAL

Number
Of ECs

61
93
156
75
56
28
20
489
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% Change % Change
Common Traffic
Line Sensitive
-0.77% -8.09%
0.97% -8.70%
1.94% -6.87%
2.63% -6.76%
2.42% -6.61%
2.97% -6.70%
3.14% -6.75%

% Change
Total

-5.26%
-4.43%
-2.72%
-1.97%
-1.65%
-1.13%
-0.31%
-1.42%

Per Line
Change
Total

-$2.68
-$1.51
-$0.82
-$0.52
-$0.39
-$0.23
-$0.06
-$0.32



EXHIBIT 7.12

SETTLEMENTSBY MAJOR SETTLEMENT ELEMENT

Common Line Basic $25,017,129
CL Universal Service $1,487,297
Central Office $15,556,975

Central Office Line Port Shifts

CL Central Office $3,095,554"

TS Central Office $12,461,421
Distance Sensitive Transport $3,202,714
Non-Distance Sensitive Transport $2,605,608
Intertoll Dial Transport $336,410
CL Transport Not in TS Pool $150,863
Total Transport $6,295,595

T1C Redllocation Shifts

CL Transport $1,785,841

TS Transport $4,509,754
Special Access $6,593,415
Signaling System 7 $752,181
Equal Access $22,916
Oveadl CL Tota $31,385,821
Overal TS Totd $24,339,687
Overall Total $55,725,508

B The Common Line Central Office settlement amount reflects the shift of Line Port costs to
Common Line by companies not in the Traffic Sensitive Pool.
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VIlIl. CURRENT AND PROPOSED
AVERAGE SCHEDULE SETTLEMENT
FORMULAS



A. COMMON LINE FORMULAS

COMMON LINE ACCESSLINE FORMULA

Current Formula:
Settlement = Common Line Access Lines x Settlement Per Common Line Access Line

If Lines Per Exchange less than 513 then,
Settlement per Line = $15.853821 - ($0.009580 x Lines Per Exchange)

If Lines Per Exchange greater than or equal to 513 but less than 10,000 then,
Settlement per Line = $8.652836 + ($1,172.946518/ Lines Per Exchange)

If Lines Per Exchange greater than or equal to 10,000 but less than 15,000 then,
Settlement per Line = $11.359373 - ($0.000259 x Lines Per Exchange)

If Lines Per Exchange greater than or equal to 15,000 then,
Settlement per Line = 0.8562 x {$8.652836 + ($1,172.946518/Lines Per Exchange)}

Proposed For mula:

Settlement = Common Line Access Lines x Settlement Per Common Line Access Line

If Lines Per Exchange less than 556 then,
Settlement per Line = $16.088865 - ($0.007970 x Lines Per Exchange)

If Lines Per Exchange greater than or equal to 556 but less than 10,000 then,
Settlement per Line = $9.332844 + ($1,292.533587/ Lines Per Exchange)

If Lines Per Exchange greater than or equal to 10,000 but less than 15,000 then,
Settlement per Line = $11.479163 - ($0.000202 x Lines Per Exchange)

If Lines Per Exchange greater than or equal to 15,000 then,
Settlement per Line = 0.8975 x {$9.332844 + ($1,292.533587/Lines Per Exchange)}
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COMMON LINE RATE OF RETURN FORMULA:

Monthly Common Line settlements are adjusted to reflect the Rate of Return (ROR) achieved by
the total NECA Common Line pool.

Current Formula:

Common Line Factor = 0.722393 + (2.467618 x ROR)

Proposed Formula:

Common Line Factor = 0.722777 + (2.464204 x ROR)

UNIVERSAL SERVICE SUPPORT CONTRIBUTION FORMULA:

Current Formula:

Average Schedule Companies will receive acommon line settlement reimbursement equal to
the Average Schedule Company’ s contribution to the Federal Universal Service program
assigned to the interstate common line access element according to Commission rules.

Proposed Formula:

Average Schedule Companies will receive acommon line settlement reimbursement equal to
the Average Schedule Company’ s contribution to the Federal Universal Service program
assigned to the interstate common line access el ement according to Commission rules.

COMMON LINE LINE PORT FORMULA:

Current Formula:

Common Line Line Port Formula= 0.178995 x Central Office formula

Proposed Formula:

Common Line Line Port Formula= 0.185629 x Central Office formula
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COMMON LINE TRANSPORT FORMULAS:

Current Formula:

Common Line Transport Formula = 0.337068 x { Line Haul Distance Sensitive Formula
+ Line Haul Non-Distance Sensitive Formula
+ Intertoll Switching Formula}
Proposed Formula:

Common Line Transport Formula = 0.266078 x { Line Haul Distance Sensitive Formula
+ Line Haul Non+Distance Sensitive Formula
+ Intertoll Switching Formula}

CENTRAL OFFICE FORMULA

Current Formula:

Settlement = (Basic Settlement x Access Line Factor) + $2,909.42

For Study Areas with Minutes Per Line Less Than or Equal to 350:
Basic Settlement = ($0.025078 x Access Minutes) + ($884.01 x Exchanges)

For Study Areas with Minutes Per Line Greater Than 350 but Less Than or Equal to 850:
Basic Settlement = ($0.025078 x 350 x Access Lines)
+ {$0.012800 x [Access Minutes - (350 x Access Lines)]}
x High Volume Access Line Multiplier + ($884.01 x Exchanges)

For Study Areas with Minutes Per Line Greater Than 850:
Basic Settlement = ($0.025078 x 350 x Access Lines)
+{$0.012800 x (850 - 350) x Access Lines
+ $0.008040 x [Access Minutes - (850 x Access Lines)]} x High Volume Access Line Multiplier
+ ($884.01 x Exchanges)
Access Line Factor:

For study areas with common line access lines less than 10,000:
Access Line Factor = 1.805977 - (0.0000805977 x Common Line Access Lines)

For study areas with common line access lines greater than or equal to 10,000:
Access Line Factor = 1.0

High Volume Access Line Multiplier = (475/Common Line Access Lines)
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Proposed Formula:

Settlement = (Basic Settlement x Access Line Factor) + $3,001.03

For Study Areas with Minutes Per Line Less Than or Equal to 330:
Basic Settlement = ($0.022772 x Access Minutes) + ($612.07 x Exchanges)

For Study Areas with Minutes Per Line Greater Than 330 but Less Than or Equal to 850:
Basic Settlement = ($0.022772 x 330 x Access Lines)
+{$0.001114 x [Access Minutes - (330 x Access Lines)]}
x High Volume Access Line Multiplier + ($612.07 x Exchanges)

For Study Areas with Minutes Per Line Greater Than 850:
Basic Settlement = ($0.022772 x 330 x Access Lines)
+{$0.001114 x (850 - 330) x AccessLines
+ $0.000861 x [Access Minutes - (850 x Access Lines)]} x High Volume Access Line Multiplier
+ ($612.07 x Exchanges)
Access Line Factor:

For study areas with common line access lines less than 10,000:
Access Line Factor = 1.877255 - (0.0000877255 x Common Line Access Lines)

For study areas with common line access lines greater than or equal to 10,000:
Access Line Factor = 1.0

High Volume Access Line Multiplier = (475/Common Line Access Lines)

TRAFFIC SENSITIVE CENTRAL OFFICE FORMULA:

Current Formula:

Traffic Sensitive Central Office = (1 —0.178995) x Central Office Formula

Proposed Formula:

Traffic Sensitive Central Office = (1 —0.185629) x Central Office Formula
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INTERTOLL SWITCHING FORMULA:

Current Formula:

Settlement Per Intertoll Trunk = $18.77

Proposed For mula:

Settlement Per Intertoll Trunk = $13.31

LINE HAUL DISTANCE SENSITIVE FORMULA:

Current Formula:

For study areas with circuit miles greater than zero and circuit miles per circuit less than or equal
to 100:

Settlement = ($0.511164 x Circuit Miles) + ($0.002850 x Access Minutes)
For study areas with circuit miles per circuit greater than 100:
Settlement = ($0.511164 x 100 x Circuits)

+ $0.044395 x (Circuit Miles - (100 x Circuits))
+ ($0.002850 x Access Minutes)

Proposed For mula:

For study areas with circuit miles greater than zero and circuit miles per circuit less than or equal
to 100:

Settlement = ($0.493290 x Circuit Miles) + ($0.001736 x Access Minutes)
For study areas with circuit miles per circuit greater than 100:
Settlement = ($0.493290 x 100 x Circuits)

+ $0.044385 x (Circuit Miles- (100 x Circuits))
+ ($0.001736 x Access Minutes)
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LINE HAUL NON-DISTANCE SENSITIVE FORMULA:

Current Formula:

For study areas with interstate circuit terminations per exchange less than 122:

Settlement Per Interstate Circuit Termination =
$32.98 - $0.111640 x Terminations Per Exchange

For study areas with interstate circuit terminations per exchange greater than or equal to 122:

Settlement Per Interstate Circuit Termination = $19.36

Proposed For mula:

For study areas with interstate circuit terminations per exchange less than 161

Settlement Per Interstate Circuit Termination =
$28.98 - $0.076995 x Terminations Per Exchange

For study areas with interstate circuit terminations per exchange greater than or equal to 161:

Settlement Per Interstate Circuit Termination = $16.58

TRAFFIC SENSITIVE TRANSPORT FORMULAS:

Current Formula:

Traffic Sensitive Transport = (1 — 0.337068) x { Line Haul Distance Sensitive Formula
+ Line Haul Non-Distance Sensitive Formula
+ Intertoll Switching Formula}

Proposed Formula:

Traffic Sensitive Transport = (1 —0.266078) x { Line Haul Distance Sensitive Formula
+ Line Haul Non-Distance Sensitive Formula
+ Intertoll Switching Formula}
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SPECIAL ACCESSFORMULA:

Current Formula:

For study areas with Special Access Revenues per Exchange less than 2,435:
Settlement =  [Specia Access Revenues x $0.843811 x
(2.0 -0.000411 x Specia Access Revenues per Exchange)] x Tariff Rate Index

For study areas with Special Access Revenues per Exchange greater than or equal to 2,435:
Settlement = Specia Access Revenuesx $0.843811 x Tariff Rate Index

Tariff RateIndex =1/ (1+ Tariff Specia Access Relative Rate Change Since 12/02)

Proposed For mula:

For study areas with Special Access Revenues per Exchange less than 2,560:
Settlement =  [Special Access Revenues x $0.846589 x
(2.0 - 0.000391 x Specia Access Revenues per Exchange)] x Tariff Rate Index

For study areas with Special Access Revenues per Exchange greater than or equal to 2,560:
Settlement = Special Access Revenues x $0.846589 x Tariff Rate Index

Tariff RateIndex =1/ (1+ Tariff Specia Access Relative Rate Change Since 12/03)

TRAFFIC SENSITIVE RATE OF RETURN FORMULA:

Monthly Traffic Sensitive settlements are adjusted to reflect the Rate of Return (ROR)
achieved by the total NECA Traffic Sensitive pool.

Current Formula:

Traffic Sensitive Factor = 0.752116 + (2.203413 x ROR)

Proposed For mula:

Traffic Sensitive Factor = 0.765003 + (2.088862 x ROR)

Page VI11-7



EQUAL ACCESSIMPLEMENTATION FORMULA:

Current Formula:

Theinterstate portion of initia incremental equal access expenses paid in the month in which
they are incurred and 0.0247 x (the interstate portion of initial incremental equal access
investment) per month for 96 months.

Proposed For mula:

The interstate portion of initial incremental equal access expenses paid in the month in which
they are incurred and 0.0247 x (the interstate portion of initia incremental equal access
investment) per month for 96 months.

SIGNALING SYSTEM 7FORMULAS:

Current Formula:

Settlement = $1,346 For each end office with SP or SSP equipment in service with full
connectivity to the nationwide Signaling network.

Settlement = $716 For each end office with SP or SSP equipment in service not yet
having full connectivity to the nationwide Signaling network.

Proposed For mula:

Settlement = $1,182 For each end office with SP or SSP equipment in service with full
connectivity to the nationwide Signaling network.

Settlement = $659 For each end office with SP or SSP equipment in service not yet
having full connectivity to the nationwide signaling network.

NETWORK ADMINISTRATION FORMULA:

Current Formula:

The incremental interstate costs of inter-company charges for network administration, as
approved by the Commission for recovery by cost companies.

Proposed Formula:

The incremental interstate costs of inter-company charges for network administration, as
approved by the Commission for recovery by cost companies.
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2004 M odification of Average Schedules

Glossary
Term Definition
AccessLine An end of period count of al working communication facilities extending from an end user's premises terminating in an end

office (Class 5) that are or may be used for local exchange service. For multiparty service, the number of accesslines
equals the number of loops terminating on the mainframe of the centrd office. If two party lines are bridged in the field, they
are counted together as an accessline. The reported lines include public and semi-public pay telephone lines, accesslines
used for Customer Owned Coin Operated Telephone Sets (COCOTS), and employee concession lines. Excluded are
company officid lines and specid accesslines (i.e.,, FX service at either the closed or open end, WATS/800 Service lines a
closed end, etc.). Inclusion of public pay telephoneis effective April 1997. Prior to April 1997, public pay telephones are
excluded from access line counts. For average schedule settlements reporting, beginning July 1, 2002, each BRI ISDN line
counts as one access line and each PRI 1SDN line counts as five access lines.

Access Line Factor

The component of the Traffic Sengtive Central Office Formulathat compensates for the higher Local Switching Revenue
Requirement per Minute, indluding DEM weighting, incurred by study areas with less than 10,000 accesslines. It ensures
that smaller study areas receive relatively higher settlements per minute and per exchange than larger companies. (See
Section VII.E.2.a, b and d for formula.)

Access Minute

For average schedule companies, access minutes are the tota of al premium and non-premium interstate traffic sengtive
switched access minutes of use. Includes al Feature Group A, B, C, and D interstate access minutes of use that are
switched in aClass 5 end office of an average schedule exchange carrier.

For cost companies, who did not report monthly traffic sengtive switched access minutes to NECA prior to July 2003,
access minutes are derived from reported premium common line minutes. NECA derived a Smple regresson mode from
data reported by average schedule companies. Using this model, NECA then caculated traffic sengtive switched access
minutes for each sample cost study area. (See Section I11.E.1.d for calculation.)

Access Link (A-link) Pair

A communications path that connects a Signding System 7 (SS7) switching office or Consolidation Point (CP) to its home
Signding Transfer Point (STP). A-links are dwaysingdled in pairs from an SS7 switching office or CP, with oneto each
"mated" STP.

Access Market Survey

A bi-annud survey, conducted by NECA, that studies the deployment of fiber optics, digitd switching, Signaling System 7
(SS7), Integrated Services Digita Network (ISDN), Digital Subscriber Line (DSL) and other services by small telephone
companies that participate in the NECA Traffic Sensitive poal.

Allocation Modds

Statidicdly derived formulas used in NECA's average schedule studies to determine the interstate portion of a statistical
sample of average schedule accounts assigned to access elements, as mandated by Part 69 of the Commission'srules.

Average Effective Tax Rate

The weighted average effective Federa Income tax rate from 2001 Sample Cost Sudies.
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2004 M odification of Average Schedules
Glossary

Term

Definition

Average Revenue Requirement Growth Ratio

Theratio of the sum of weighted 2001 unseparated revenue requirements to the sum of weighted 2000 unseparated revenue
requirements using data from al average schedule study areas in the 2002 Sample.

Average Schedule Company Settlement Statements
(AS3000)

The reports created by NECA that display an average schedule company's monthly net settlement computation, using
estimates or adjustments provided by the company. Net settlement is the difference between gross settlement cal culated
using average schedule settlement formulas, and earned revenues, which include Access Charge revenues. The report aso
show digtributions from Long Term Support (LTS) and Loca Switching Support (LSS) funds.

Average Schedule USF Expense Adjustment

Amounts distributed to quaified average schedule companies pursuant to FCC rule Part 36.631 derived from the Universal
Service Fund average schedule formula developed by NECA to estimate the loop costs of average schedule companies.
Universa Service Adminisgtrative Company (USAC) transfers the Universal Service Support amounts by study areato
NECA for distribution as part of the monthly settlement process.

Basdine Cost per Minute

The average monthly centra office revenue requirement per minute among average schedule study areas having more than
10,000 accesslines. Thisisused in developing the Access line Factor for each study area.

n
A (Sampleweight x MonthlyCentral Office RevenueRequiremer; )

BaselineCost per Minute = =L

n
A (Sampleweighy x  Access Minutes)
=1

n = The number of average schedule study areas in the sample having more than 10,000 access lines.

Basic Cost per Minute

The Basic Cost per Minute for each minutes per line band (j) was used to develop the Initid Centrad Office formula

For each band, the Basic Cost per Minute was calculated as.

Central Office RevenueRequiremert per Access Minutej

Basic Cost per Minute; =

J Model Access Line Factor j

Carrier Access Billing System (CABS) Cost Model

The CABS mode is developed by applying ordinary regression methods to the interstate CABS portion of service expenses
reported in sample cost studies. Calculation for CABS Cost can be found in Section VII.E. 1.

Common Line TIC Shift Factor

Thefraction of trangport settlements paid from the common line pool pursuant to the MAG Order.
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2004 M odification of Average Schedules

Glossary
Term Definition
Cost A component of an exchange carrier's accounts, attributed to a particular service or jurisdiction.

Cost Company Settlement Statements (EC3050)

The reports created by NECA that display a cost company's current month's settlement computation using estimated current
month data and the combined effects of prior period adjustments. In addition, these reports show distributions from the
Universd Service Long Term Support and Loca Switching Support Funds.

Cost Study Database A database created by NECA that contains cost study account data separated to the interstate jurisdiction and alocated to
access categories by NECA's Cost Study program for companies which settle with NECA based on individua cost.

Customer Database A database, administered by NECA, that contains information related to NECA's revenue distribution agreements with
individual companies (e.g. company name and address, contact persons, tax status indicator, number of exchanges, pool
and tariff participation indicators, etc.).

Cutoff Point A vdue used to digtinguish an influentid data point versus anortinfluentia data point.

Data Projections The amounts calculated to represent alevel of an account or demand variable of asample study ares, in aperiod usudly the
test period later than the historical period, from which the supporting data was taken.

DFHFTS A datidtic that measures the influence each observation has on the predicted vaue for that observetion. 1t measuresthe

change in the predicted vaue caculated for the ith observation before/after deleting the ith observation.

Equivdent Circuit Miles

A composte of normal route and long route circuit miles used in the Line Haul Distance Sensitive regresson modd.
Equivdent Circuit Milesis defined as norma route circuit miles added to the product of the Long Route Relative Cost Ratio
and long route circuit miles.

Exchange

A unit generaly smaler than aLoca Access and Transport Areg, established by the telephone company for the
adminigtration of communications services in a specified areawhich usualy embraces a city, town, or village and its environs.

It uses one or more centra offices together with the associated facilities used in furnishing communications services within
that area.

High Lines Per Exchange Multiplier

A factor used in the Common Line formulathat accounts for the lower cost per line of the large lines per exchange study
areas.
High Lines Per Exchange Multiplier = 0.8975

High Traffic Volume Period

A high traffic volume period is the most recent caendar year, either 1999 or 2000 for the 2001 data collection, or 2000 or
2001 for the 2002 data collection, when the minutes of use per line per month of a sample average schedule company
exceed 338.




2004 M odification of Average Schedules

Glossary
Term Definition
High Traffic Volume Threshold A value of minutes per line which divides access minutes into groups for distinct settlement caculation methods. The High

Volume Thresholds in the proposed Traffic Sensitive Central Office formulaare at 330, and 850 minutes per line.

Initid Centrd Office Formula

The Traffic Sengtive Centra Office Formula prior to the addition of CABS costs.

Interstate Circuit

One of the settlement variables in the distance sensitive line haul formula, obtained by a circuit count allocation method
described in Section 7 of the Average Schedule Pool Administration Procedures.

Interstate Circuit Miles

Theinterstate dlocation of the number of miles of circuits carrying interstate switched access traffic defined according to
NECA's average schedule settlement procedures.

Interstate Switched Circuit Terminations

Theinterstate dlocation of the number of terminations of circuits carrying interstate switched access traffic defined according
to NECA's average schedule settlement procedures.

Line Haul Route

For Line Haul settlement purposes, aroute is defined as the peth that carries a switched line haul circuit from its origin switch
to its degtination switch or destination Point of Connection (POC). The origin and destination switch on aroute must have
switch ports assigned to circuits on the route. The destination POC must be the point of interconnection with an IC. An
office that only provides a cross connect function for the circuit without hand-off to another carrier can not be the origin or
degtination of aroute. Carriers may choose to separately identify routes to operator services facility locations for operator
handled traffic for Line Haul settlements reporting. Examples of Line Haul route identification are: End Office to End Office,
End Office to Tandem or POC, Remote to Host, Host to Tandem or POC, Intermediate Tandem to Access Tandem,
Access Tandem to IXC Tandem or POC, Tandem to Operator Services Location.

Line Port Shift Factor

The fraction of centra office settlements paid from the common line pool pursuant to the FCC's MAG order of November
8, 2001.

Loca Switching Support Fraction

Theratio of average schedule loca switching support to the centra office settlement (excluding CABS costs). Eight
fractions, depending on access line size and access minutes per line, areincluded in NECA's loca switching support average
schedule formula

Loca Switching Support Payment

The portion of the local switching settlement that is recovered through the new universal service fund effective January 1,
1998. The balance of the settlement is recovered through NECA's local switching access charges. Prior to January 1,
1998, the support amount was determined under the FCC's DEM weighing rules and recovered through access charges.

Long Route Circuit Miles

The difference between Interstate Circuit Miles and Norma Route Circuit Miles.

Long Route Rdaive Cogt Ratio

A ratio of long route cost to normal route cost, where the numerator is determined using network company cost data, and
the denominator is the Prdliminary Normal Route Cost.




2004 M odification of Average Schedules
Glossary

Term

Definition

Measure of Size

A caculaion used to determine sample probahilities, equd to the square root of total access revenues used to calculate the
stratum standard deviation of each study areain the stratum.

Minutes per Line A raio computed to develop and administer the Traffic Sensitive Centra Office Formula.
Minutes per Line = MonthlyAcces_stutes
Access Lines
Month Sequence A variable sequentialy assigned to each month of atime series, and is used as an independent variable in modeling demand.

Norma Route Circuit Miles

The Interstate Circuit Miles, used to carry interstate switched access traffic, up to but not exceeding 100 miles per Interstate
Circuit.

Neyman Allocation

A method of dlocating the sample size to each stratum that determines the size of the sample in each in proportion to strata
standard deviation.

Outlier Accommodation

The method of diminishing the variance of estimates by reducing the impact of influentid datathat areincluded ina
regression model or ratio esimate.

Outlier Growth Test Retio

The ratio measuring the impact of each study area on the Average Revenue Requirement Growth Ratio and used to
determine which study areas are outliers to be excluded from al 2001 Sample Annua Growth Ratio caculations.

Outlier Identification

The procedure of identifying data points that are considered to be non-representative or that have undue influence on
estimated model parameters.

Prliminary Normal Route Cost

The Line Haul Distance Sensitive cost per normal route circuit mile determined by regression based on companies without
long routes only. This cost of $0.485675 does not yet take into account the data from study areas with both normal routes
and long routes. 1t is used to develop the Long Route Relative Cost Retio.

"Precison” or "Precison of Sample Esimates’

A measure of how close an estimate derived from sample data is expected to come to the value that would have been
computed by examining the entire population of study arees.

Probability Proportionate to Size (PPS)

The method for determining the probability that a particular study areais included in the multi-year sample. The method
assigns a greater probability of sdection to larger study areas. The PPS sample method is used because it is statigtically
efficient. It produces more precise estimates from a sample of specific size than do equd probability sampling methods.

Rate of Return Adjustment Factor

A monthly adjustment factor used to convert specia access earned revenues from the achieved rate of return to the
authorized rate of return.




2004 M odification of Average Schedules
Glossary

Term

Definition

Reative Interstate DEM

Theratio of astudy aregls unweighted Interstate Diad Equipment Minutes (DEM) to its unweighted Total DEM Minutes.

Revenue Requirement The amount recoverable from interstate tariff charges, providing for expenses, taxes and a return on investment at the
authorized rate of return.

Route Miles The sum of lengths of the fadilities on aline haul route owned or leased by an exchange carrier for the trangport of interstate
switched access traffic meesured from switching point to switching paint, or from switching point to point of connection.

Sample Design Criteria A st of nine characterigtics of study areas designated to ensure that the selected sample efficiently and accurately represents
cost and average schedule study areas. They are used to stratify both populations into sub-groups from which the sample
companies are selected.

Sample Weight Thereciproca of the probability of including astudy areaiin the sample in any given year. The sum of sample weights equals
the total count of population units.

Separation Models The satigticaly derived formulas used in NECA's average schedule studies to determine the interstate portion of accounts,
as mandated by Part 36 of the Commission's rules.

Settlement The amount of pooled access revenue that each exchange carrier receives for providing interstate access service to
interexchange carriers and other users.

Settlement Andlysis Workpaper A report prepared annualy by NECA that compares a study areds current and proposed settlements, assuming constant
demand.

Settlement Formula One of a st of gatidicaly derived formulas for usein caculating monthly settlements to average schedule companies,

shown in Section VIII of this Fling.

Specia Access Average Retention Retio

An overd| average specia access retention ratio computed from average schedule sample data.

Specid Access Basic Retention Retio

A component of the specia access average retention ratio not attributed to the Revenue Size Factor Model.

Specid Access Revenues

The amount charged for dl Traffic Sengtive Interstate Specia Access rate eements.

Specia Access Revenue Size Factor Model

A datidticaly derived mode that determines a relationship between specid access relative cost and company size.

Stratified Account Growth Retio The estimate of annual account growth calculated based on year over year changes in accounts from al average schedule
study areas in each of three strata of the 2002 Sample.
Stratified Composite Growth Ratio An account's annud growth ratio calculated by combining growth ratios from consecutive annud samples.
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Glossary

Term

Definition

Stratified Multi-year Growth Ratio

A multi-year growth ratio extrapolated from Stratified Composite Growth Ratios and used to forecast base period account
vaues of sudy areas in each of three strata of the 2001 and 2002 Samples to the test period.

Test Period A future time period when the average schedule formulas are proposed to be effective. The test period for the 2004
Modification of Average Schedulesis July 1, 2004 through June 30, 2005.
TIC Shift Factor The fraction of trangport settlements paid from the common line pool pursuant to the FCC's MAG order of November 8,

2001.

Totd Conversation Minutes

A factor developed as part of a cost separations study and used to determine the portion of some facility costs to be
assigned to the interstate jurisdiction.

Trend Change Indicator

A variableincluded in demand growth modeling to capture the impact of changesin historical data trends on future growth
esimates.

Universd Service Contribution

The amount that telecommunications carriers, who provide interstate telecommunications services to others for afee,
contribute to the universal service support mechanisms based on their proportionate share of end-user telecommunication
revenues as idertified on the FCC's Form 499.

Universa Service Contribution Reimbursement

The portion of the universal service contribution amount reimbursed to average schedule companies. This amount is equd to
the actud paid regulated end user telephone operations universd service contributions which are assigned to the common
line access element. Caculated in accordance with instructions for Line 12 in Section 5.0 of the Average Schedule Pool
Adminigration Procedures.

Universa Service Loop Cost Formula

A formulafiled by NECA with the FCC each year as part of the annua Modification to the Average Schedules, used to
cdculate an unseparated loop cost for each average schedule company. An average schedule company receives USF
compensation if its formula value exceeds 115% of the nationwide average cost per loop. Theformulaisincluded in
NECA's October USF Data Submission.

Variance Weight

A multiplier, which isin inverse proportion to its contribution to total mode variance, gpplied to influentid points such that
the impact of influentia data on aregression modd is minimized.
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