
the economic cost modeling performed here. A benchmark cost for providing unbundled

network e!ements without excess capacity or capability must be established. As discussed above.

the FCC has not engaged in this type of modeling. One limited exception has been in the area of

video dialtone. which is discussed immediately below.

1. Broadband Service

The FCC did ask for economic support for the investments associated with LEC plans to

enter the broadband video business through video dialtone investments. While events have

overtaken those Applications. the record demonstrated that many video dialtone investments

would have been profitable only if monopoly ratepayers absorbed much ofthe cost.41 In the Bell

Atlantic Dover Township Video Dialtone TaritrInvestigation Qesimatjon Order, the FCC set

out to investigate these costing issues." This raises a question concerning the degree of

overinvestment by LECs in areas where the FCC has devoted less (i.e., vinually no) scrutiny.

., Official Service Networks

The RBOCs were granted the authority under the MFJ to construct interLATA official

services networks. The FCC has never undertaken an investigation of the inveStment in official

service networks, even though the RBOCs had a clear incentive to build excess capacity in those

networks in contemplation of entry into the interLATA market." Any expenses associated with

41 See, Jp the Matter oCD S WEST Cpmmvnis;arioos, Inc" Tria! Smjces or
Arrangements· BUis; Vidcg Dialtpne Market Trial Omaha. HE: NCTA Position to Reject. April
24, 1995. Also, In the Matter pf SNEI Videp Dialtone Tria! Tariff. NCTA Comments on
SNETs Accounting and Cost Allocation Plan. March 29, 1995.

41 See In the Manc;r oCScH Atlantic Telcphgne Companies Rc:visjODS to IaritIF,C,C,
No. ! 0, CC Docket No. 95-145, released September 8, 1995.

49 The potential cross-subsidy associated with RBOC ccmstrUCtion ofofficial service
networks is discussed in Economics and Technology, Inc. and Hatfield Associates, Inc., J::Z
Endurini Local Bottleneck, 1994, pp. 198-200.



excess capacity and capabilities not needed by current monopoly ratepayers would reduce

sharing under price caps. leading to higher access charges.

Data concerning the invesunent in these networks is sparse. However. in a reguiatory

proceeding in Florida. Joseph Gillan discovered that Southern Bell's official services netwerk

contained an enormous amount of excess capacity. He found that the U capacity in Southern

Bell's net~..ork exceeded the existing size of the entire toll market by SO percent. He also found

that Southern Bell's interim network capacity, measure in terms of fiber pairs, is at large as

AT&Ts and at least twice as large as the second largest carrier.50

An indication of the degree to which there is excess capacity in RBOC netWorks is

provided by a comparison of working and equipped channels. FCC data show that only 34

percent of RBOC fiber miles are "lit. ,," As a recent FCC Report notes, "... there is a huge

amount of fiber capacity presently unused in the illlerojJice transmission plant"52

3. Loop Investment

The LECs also may have substantial excess capacity in loops. The model used here.

employs fill factors between.5 and .7, depending on density. The BCM·Model uses a fill factor

range of between .25 and .75. Actual fill factors in LEC netWOrks may be lower. Some of this

excess loop capacity may.be explaiDed by LECs putting capacity in place for Centrex service

so See TestimoDyofJoseph Gillan, In re' Cpmprcb;Mjve Review of the Revenue
Requirements and Rate StabiUmjon Plan pf Sputbcm Bell Tel_pc and Icl;mb Company.
Florida Public Service Commission, Docket No. 920260-n., November 8, 1993, pp. 20-26.

SI See, ARMIS Repon"43-08 data.

'2 See, Inframusture of the LosaJ O;mripa Cmpmics Aama'ted to the Hpldjna
Company Level, April, 1995, supra. note 37, p. 6 emphasis supplied.
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demand that has not yet materialized. 53 There may also be significant unused capacity for

multiple residential lines.

LEes are not penalized for spare loop capacity because the cost is allocated to services

based on working loops and collected from ratepayers. Thus. even though Centrex is an

unregulated. or loosely regulated. service in many states, local service ratepayers are paying for

the unused capacity. As demand for second lines grows. the LECs are in a position to generate

substantial revenues.s,

D. Corporate Operations

It would not be appropriate to add the corporate operations expenses shown in Table 5 to

the TS-LRlC of unbundled network elements. The Hatfield Model already includes afaetor to

estimate expenses included in the corporate operations categories that may vary with firm size.

The model does not estimate pure economic overhead. These are expenses that do not vary with

firm size.

Pure economic overhead is likely to be a small percentage ofthe total revenue

requirement. Cenainly, less than one percent of total revenue requirement for large firms such as

the LECs would be required to pay for the "president's desk." To the extent the remaining

corporate operations expenses are larger than this amount, they are likely paying for activities

related to entering new markets, or simply represent waste and inefficiency.

LECs argue that the TS-LRlC prices of unbundled netWOrk elements should be marked

up to recover overheads. However, to the extent the expenses are lqitimate, it is mole

53 See, The Endwjni Local Bottleneck. supra, note 49, pp. 206-212.

~ The Hatfield Model includes current second line demand and allows for increasecl
demand to the extent that fUllevels on the network are below capacity.



appropriate to recover them from retail customers. An arbitrary assignment of these expenses to

rates for essential network elements purchased by competitors provides an opportUnity for LEes

to raise their rivals' costS. Moreover. in competitive markets. it is typical that larger customers

pay rates close to incremental costs.

E. Customer Operations

The TS-LRIC figures for the unbundled netWork elements do not include LEC customer

operations expenses of SlS.3 billion. Customer operations expenses include billing and account

maintenance. Therefore. these expenses are pan of the economic cost of existing end-user

services.

Customer Operations expenses will be minimal in the case of selling unbundled netWork

elements. Instead ofbilling and managing expenses for millions of r;etail customer accounts. the

LECs will be selling to a small group of competing local and long distance carriers. Other

categories of cost included in these accounts. such as marketing and advertising, are not part of

the TS-LRIC of unbundled netWOrk elements.

VIII. MOVING PRICES TO ECONOMIC COSTS

The data provided in Section VII show that the existing LEC revenue requirement is

inflated. LECs argue that they are entitled by the so-called "regulatory contract" to recover this

revenue requirement There are several reasons why the alleged "regulatory contraet" should not

serve as a bar to reducing prices to cost. First. lower prices will stimulate demand.55 This

additional demand coupled with the opportunity to enter new markets when public interest

" See, Hausman, Jerry;.Timothy Tardiff and Alex Belinfante, "The Effects of the
Breakup of AT&T on Telephone Penetration in the United States", 83 American Economic
Review 178, 1993.
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requirements are met. will help offset the revenue and profit impact on LEes of cost-based

pricing for network elements.

Second. the "regulatory contract" does not guarantee that local telephone companies can

recover excess costs. Local telephone companies have known for many years that local

competition is coming. In fact. they have been claiming for over a decade that it is already here.

They should have been taking steps to mitigate the "problem." if there is one. Instead. as

described above. the LECs have taken the opportUnity afforded by lax regulation of capital

expenditure plans to make strategic invesunents in capacity designed to help them compete in the

future. In any event. the 1996 Act. which the RBOCs supponed. is a new regulatory contraet. In

exchange for meeting a checklist of obligations, which includes unbundling and cost-based

pricing of network elements, the RBOCs will be allowed to enter new markets.

Third. the giveaway of cellular licenses to incumbent local telephone companies by the

FCC in the 1980s erases whatever residual value the ··social contract" contained for telephone

companies. The recent FCC spectrum auctions prove that the LECs got the better of the ··social

contract.·· even if they are not allowed to recover the cost of overinvestment from monopoly

customers.

Finally. the problem ofuneconomic costs is common in competitive industries. The

solution in these industries is to write off expenses against shareholders. Assume a competitive

company builds a S1,000.000 factory in order to diversify into a new line ofbusiness. If demand

fails to materialize. the competitive fum cannot ask its existing customers to pay for the factory.

Shareholders must bear the burden of the uneconomic expenditures.

The FCC cannot rely upon the advent of local competition to drive prices to cost. The

I996 Act makes local competition possible. but legislation cannot create competition.



Competitors must enter and begin providing customers with real choices. If a market is occupied

by a monopolist.. at most policymakers can allow entry and create conditions under which the

entrants have a reasonable opportUnity to compete for business along WIth the incumbent

monopolist.

At least initially, the entry is likely to be piecemeal. with competitors continuing to rely

on the incumbent LECs for essential facilities (i.e.• the unbundled netWOrk elemems) for many

years to come. Moreover. competitors require the LECs to meet the other requirments of the

1996 Act. including number portability. right-of-way access. etc. An earlier malysis by

Economics and Technology. Inc. and HAl demonstrateci that local competition is possible, but

will take many years to develop.56

IX. UNIVERSAL SERVICE SUBSIDIES

Universal Service subsidies need not interfere with the movement of prices to cost. The

1994 HAl study demonstrated that subsidy for local service is much lower than commonly

believed. At that time. only four billion dollars was needed to maimain local rates at their .

current levels. The cost study described here shows that the costs ofBaSic Universal Service are

even lower. In any event, the legislation provides a mechanism for dealing with the. Universal

Service issue. Universal Service costs must be separately identified. The necessary funds must

then be collected and dis1ributed through a mechanism by which all competitors contribute on a

fair and equitable basis. The FCC has already begun this process.'"

56 The Endurjn, LQCA] BQttleneck, supra. note 49, pp. 206-212.

51 See, NQtice Qf Proposed RulemaJcjn, and Order EswbUSbjoi a Jojm Bgard. CC Docket
No. 96-45. released March 8, 1996.
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X. NEXT STEPS

As pan of its effort to implement the 1996 Act. the FCe must undertake to stUdy the

economic cost of LEe services. The mocleling approach described here can serve as a basis for

that investigation. The LEes will criticize the model on various grounds. However. the FCC

will likely discover that to the extent the LEe criticisms are valid. they can only be addressed by

the application of data that are currently in the exclusive possession ofthe LECs themselves. As

the BeM Model shows, when the LEes have incentives to cooperate, they are able to produce

useful data and infonnation to the FCC. The FCC should accept the estimates developed here

unless and until the LEes provide additional data that can be used in the model.

4,"7
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Hatfield Model

I. OVERVIE\\'

Version 2.2. Release ,

nilS document describes the "Hatfield \-lodel VersIon :.:. Release I". a tlexlble
tool f.Jr estimatIng the econonuc costS of provIding telephone servIce to busmess and
residence users throughout the Cnited States Hatfield ASSOCIates. Inc r'Hatfield
ASSOCIates" or "H.~") developed this model at the request of AT&T Corp ("AT&T")
and \1Cl Telecommurucations Corporation ("\IC1") This Hatfield Model I called.
variously. "the Hatfield \1odel," "the \1odel" or "HM") builds upon modeling work that
Hattield Associates perfonned previously for AT&T and MCI. I It uses certain outputs
from the Benchmark Cost Model ("BCM") developed by Sprint, ~"YNEx. MCI and VS
West ("the Joint Sponsors") to calculate required loop investments.~ HAl's goal in both
these efforts was to model the economic costs of all narrowband local telephone services
provided to business and residence customers, including access services provided to
interexchange carriers ("IXCs") 3 In addition to computing efficient total netWork costs,
the model computes the economic costs of the individual netWork elements that are used
to provide narrowband telephone services.

The H1vf develops estimates of economic costs through an engineering model
deSIgned to specify the netWork structure that can provide most efficiently the required
telephone services to all customers, As such. it conforms to the Total Service Long Run
[ncremental Cost ("TSLRlC") pricing rules and standards delineated in Appendix I to this
document. The H1vf adopts realistic, but conservative, assumptions concerning the factors
influencing prospective netWork costs to ensure that its economic cost estimates are
reasonable and reflective of efficient local exchange carrier ("LEe") construction plaMing
processes.

While most recently. Venion 2.1 of the Halfield Madel was presemcd to the Commission by MCI
m. "The Cost of Basic NetWOrk Elemena: Tbecny. Modeling IDd Pracric:e." March 29. 1996.
[here are several earlier versiODS. The ongiDal HaI:field Model (Version 1.1), was sponsored by
Mel in 1994 to gauge tile subsidy associated with universal service. This model costed
reslCicnlial access to tile first point of SW1tchi.... local usage. touch toDC. white pages listings and
access 10 911. operator IDd directory assisrance service. The model assumed a scorched eanh
approach. DO direct inreraf!ice tnmk.lng and homogeaeous popuWion deastty zones. This model
evolved in two directioas. Venion 2.0. which costed all local scmc:es. was UlU'OCiuced in a
Maryland price cap procecdilll in late 1995. Version 1.2 was also introduced in late 1995 in
Pennsylvania to gauge universal service subsidy needs. In Version 1.2. the scorched earth
approach was replaced with a scorched node approach using outpUtS from the Benchmark Cost
~'k:1e1 ("BCM") to size loop plant requiremenu.

Users must obtain the SCM from the Joint Spnsors in order to usc it as an input to the HM.

The specific network that the model costs is one that is capable of carrying all switched
VOIce/narrowband telephone services that are offered WIthin an exchange area. To the extent that
the network elemenu used to provtCie these services are also capable of providing other semces
(e,g.. ISDN. special access, or pnvalC line services), their costs are esDmltec1 as well.
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The Hatfield \10del is flexible It uses public Information made available from the
Federal Commurucauons Commission j"the Commission") and Industry publications for ITS
basIc lnput data In addition. the HM will easily accept substItute propnetary or campan",.
speCific informatIon l"sers may apply the rt\1 to any LEe or geograptuc area. because
the necessar:--' InputS are publicly available The rt\1's table driven struCture and the nature
or Its output reports. facilitate a variety of flexible uses of the model

The sections that follow provide a more detailed discussion of the rIM's structure.
processes and operations. In panicular, this document describes only the ponions of the
model that address the cost of the local netWork and its individual elements. This
document does not address Universal Service or subsidy issues. Section n describes the
HM and its potential applications. Section mdocuments in detail the Model's inputs and
processes used to detennine the most efficient netWOrk strUctUre that will serve the
required level of customer demand and describes the derivation ofunbundled netWork
element TSLRlCs fi'om this optimized netWork model. Section IV displays some numeric
results derived by the Model.

n. GENERAL DESCRIPTION OF THE SATFlELD MODEL AND ITS
POTENTIAL APPLICAnONS

The Hatfield Model develops estimales of the economic costs (TSLRIC) of
providing local telephone services by determinina the specifications of a local netWork.
using most efficient practices and best forward-looking teChnologies. to meet the toW
demand for local nan'Owband telephone services. By doing this. the model simulates the
construction and operations decision-making ofan efficient local servic,e provider that
must create and operate a new nerwork to meet curTeDt and reasonably (~recasted demand'
levels for narrowband telephone services. In simuJatina the consuuction ofthae
hypothetical netWorks. the model incorporates realistic assumptions coftceming the LECs'
ability to adopt and implement efticient. cost minimizing production techniques. .

A. EFFICIENT FORWARD-LOOKING PRODUCTION

As required by TSLRIC StUdy principles. the Hatfield Model assumes that the LEC
aets as an ef!icient, cost minjmjzina producer ofbasic telephone services and makes
rational. forwIrd-lookins inwsuJaent decisions over a lona-run planning horizon. The liM
assumes that all plant related invesuueuu and expenses are variable. The Model optimizes
these investments and expenses by configuring the least-eost network required to serve
existing demand. subject to consuaims reflecting a conservative usessment ofthe to~Cs'

ability to change some of the underlying physical characteristics oftheir embedcled
networks.

B. ADOmON OF APPROPRIATE TECHNOLOGIES

The technologies considered in the Model are forward-looking. As such. they are
those an efficient LEC would adopt if it were to begin today to rebuild its telephone

... ,.. ,,_..
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5el"\,"\Ce network from the bottom up For oUtslde plant calculations. a technology nux
composed of a digItal loop carner. copper dlstrtDutlon and feeder plant and opucal fiber
!e~de:'" ~I.lnc IS assumec The K\1 does no: consIde:- hybrid coa'-(Jal cable because the:-e 15 a
continuing controversy over whether It IS the least-cost technology for providing
narrow.band 5er..·jCe WIreless technologies are also excluded because. though promlsmg.
thev are not yet a proven or generally available pnmary local servIce alternatIve that IS a
qualIty or econOmIC substitute for wireline loea! service. The .panicular architecture
chosen for a sen,:ing area reflects an assessment of the least-cost method of providing
telephone service to a serving area. For example. the feeder and distribution plant siZIng
algorithms choose the minimum quantity and size of cables to meet total demand and
reflect the tapering of feeder cable segments as routes extend away trom the wire center

Switching cost calculations in the model use digital switching and current demand
characteristics. Switching capacities are consistat with those ofpresent generation digital
SWItches. such as AT&T's SE55e and the Nonhem Telecom OMS-100l). The HM
assumes that the LEes have deployed fully 557 signaling capabilities throughout the local
exchange network.

C. FIXED WIRE CENTER LOCAnONS

The HM is a "scorched node" study because it uses the Benchmark Cost Model
("BCM") loop investment assumption that treats the LECs' CWTent wire center locations IJ

as "fixed" nodes in a reconstnJcted local netWork. Because this approach does not allow.
for relocating wire centers to minimize ·the total cost of providing telephone service. this
assumption creates an upward bias in the modells estimates oflocat service costs.

D. EXISTING GEOGRAPHY AND ClIARACTER OF DEMAND

The Hatfield Model considers only those investments required to suppon the
efficient provision oftraditional narrowband telephone services. The Model does not cost
out speculative investments to accommodate provision ofbroadband services or potential
demand stimulation fi'om possible enhanced service applications. Nor does the Model
inflate demand estimates to account for overbuilt official netWOrks.

The HM incorporates demand for both business and residence service, including
second residence lines, tbrouJh adjustments to BCM line counts ofhouseholds by Census
Block Group ("CBG"). By engineering the netWOrk so that current demand only panially
fills its capacity. the Model accommodates growth in the demand for such services.
including all basic netWOrk functions underlying local telephone service. The HM sets

these network fill factors at levels an efficient local service provider would expect to
achieve. The liM varies netwOrk fill factors by population density zone, an assumption
that accommodates cost differences resultina from difFerences in rates ofpopulation
growth across density zones. The HM does not use current LEC netWork fill factors
because such factors reflect LEe inefficiencies (induced for example. by overbuilding to
accommodate plans to enter new markets).

May 1&.199& 3
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The Hatfield \10del meets additional design ente"a by pro....lding a flexible. genenc
structure for estimating company-specific TSLRICs for basic telephone servIces and for,
unbundled network elements that the LEC may supply to Its carrier customers The
specific 'InputS used to drive the present mociel are unifonn1y available for all comparues
and study areas and can be modified easily to reflect any other forward-looking. company
specific or proprietary information a user may wish to use Required inputs denved from
the SCM and underlying demand measures are now available for all study areas.
Residence and business line counts and information concerning CUrTent period expenses
and costs. are directly available for all companies that fiie ARMIS reports. Though the
exact prices LECs paid for particular capital goods are generally proprietary. the AM
obtams information concerning prevailing prices for outside plant and switching facilities
through public industry sources. Finally. the best practices and economic principles on
which the model rests transcend company boundaries.

E. POTENTIAL APPLICAnONS OF THE SATFlELD MODEL

The Hatfield Model can be used for a variety of applications for which TSLRIC
estimates are required. The Model's primary application is to develop estimates of the
TSLRIC and local access ofunbunclled netWork elements and interconnection services
that compose local exchange service. The Model may also be used to assess economic
s ',bsidy requirements by identifying those areas in which the TSLRIC ofbasic local service
e,..-ceeds the tariffed rate for that service and by quantifying any resultant economic
shortfall.

m. STRUCTURE OF THE MODEL

A. OVERVIEW OF MODEL ORGANlZATION

The Hatfield Model contains seven fimctional modules. It uses output from three
components of the BCM to determine loop investment. It couples this with its own
modules to produce the wire center and outside plan investments necessary to provide
switching. sipaJ;... operator and tnmking functions - along with their required support
expenses.' Fisure 1 shows the relationships among these modules. An overview of each
component module follows.

May 11,1'"
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Figure 1 Batfield ~lodel Organization Flow Chan
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1. Input Data

There are two categories of raw data upon which the Hatfield model relies. They
are CBGs (based on Census Bureau statistics) and wire center specific data (based on
Local Exchange Routing Guide ("LERG") data),"

The specific CBG data used by the model are: 1) number ofhouseholds: 2) CBG
land area in square miles; 3) position relative to nearest wire center. and 4) local
geological facton including rock depth. rock hardness, water table and surface textUre.
The current locations of individual wire centers and their particular technical specifications
(as reponed in the LERG) are also entered as variables into the cost model.

"Local Exchange RounDg Guide," Bellcore 1995. Users must obIam these dam from BeUcore.

.._-_ .. ,. .........
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2. Line \1ultiplier
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~:n=e the modei calculates all netwOrK costs on a per line basis. It must first.
calculate the number of second residentiaL bUSiness. public and special access lines within
each eBG Because the L" S Census Bureau ~ollects only household data and the FCC5
Stamncs of Commurucatlon Common Carner or .~\{1S 43-08 repons line data
aggregated across all servlces. the model must apply multiplier factors to account for these
additional access lines.

This calculation is based upon twO assumptions: 1) multipliers must be greater
than zero, and 2) increases in population density result in higher ratios of residence second
lines and business lines to the number of households. Thus, the outputs of the Line
\1ultiplier Module are estimates of total lines in a CSO and a table ofline totals and line
multipliers for six different population density ranges. Population density is measured by
households per square mile and is broken into six categories: 0-5, 5-200, 200-650. 650
850. 850-2.550 and greater than 2.550 households per square mile. Labeling for these
density zones is given in Table 1.

Table 1 Density Zone Households Per Square MDe

- Zone Households/SQ. ~e
1 0-5
2 5·200
3 200-650
4 650-850
5 850-2550
6 > 2550

3. Data Module

The Data Module calculates so-called "structure factors" for distribution and
feeder cable plant that take into account the degree of difficulty associated with placing
and installing cable under varying tmain and population density conditions. The module
uses CSO dIU IIId line multipliers to first determine the quantity and type ofoutside plant
required based on spl%ia1geomeuy, density and distanee ofme CSG &om the wire center.
The HM also incorporates the particular geologic characteristics of each CBG (such as
rock hardness. soil type. surface texture and water table depth) into its strUcture factors.

4. Loop Module

The Loop Module uses the stNcture factors calculated in the Data Module and .
estimates cable investments per unit length to determine the total required loop investment
per CBG. To determine the full netWork loop investment, the module selects copper
feeder technology for CBGs with loops less than 12.000 feet and selects fiber feeder
technology for CBGs with loops longer than 12.000 feet. The module then determines the
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size of copper or fiber cable required to serve each eBG. gIven prescnbed fill leveis and
pO~'.ljatlon density Once the module has determtned the requIred tyoe and size cable. ;ne
Loop \1odule calculates the necessary total distnbutlon. feeder and supporting structure·
Investment using the Data \10duie' s structure factors

5. Wire Center ~todule

The Wire Center ~odule is a Hatfield extension to the SCM It calculates wire
center and interoffice facilities investments on a per line basis. This module quantifies
investments associated with end office switches. trunks. signaling links. wire centers.
signal transfer points ("STPs"). tandems (including operator tandems) and operator
positions The module uses the CSG household and line multipliers and the location of
wire centers as detailed in the LERG to determine required switching capacities and
mteroffice investments.

In keeping with TSLRIC principles. the model determines netWork capacity
sufficient to serve all demand in its service area. The liM derives its switch investment
estimates by using both typical per-line prices paid for by Bell Operating Companies. GTE
and other independents.~ and from Table 2.10 of the FCC's Statistics ofCommunications
Common Carriers. which provides the average number of access lines served by aLEC
switch.

6. Convergence Module

The Convergence ModuJe combines output of the Loop Module (loop installation.
material and Structural investments) with the Wire Center Module (per-line wire center
and interoffice investments). The convergence module repons by density ranges the
number of lines by type. number of households and investment in categories such as
distribution. feeder. switching, tandems. trunks. etc.

7. Espense Module

The Expense Module uses output from the Convergence Module to determine
efficient annual capital carryinJ cosu for the investments needed to build up a local
telecommunications nerwork that reflects TSLRIC principles. This module uses
investment. revenue and expense data that are available from LEC annual ARMIS repons
and depreciation factors by plant category and it is capable ofusing individual LEe's levels
of financiaJ leverage and cost ofdebt and equity.

The Expense Module also calculates suppon expenses based on cenain ratios
between these expense items and the investments they support.

See C.s. Cenl1'al OffiCI Equlpmnrt .\'/MVI - /99<1. McCiraw-Hill.
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1. Overview

The purpose of the data input or "Input Data" file is to incorporate intO the~1
objeCtive publicly reponed and company neutral topographicaJ data and demographic statistics
for use throughout the model. These data are derived ftom C.S Census Bureau S1r3 data.
:-<ECA Tariff ~ CLLI data.~ and L"SGS Satellite Survey Data. ~ In addition. the Joint Sponsors
used "ARC L'l'FO" and "~ap Info" software to translate the government data into parameters
that match the BeMs input needs.'

2. Description of Inputs and Assumptions

In addition to three cells designated to identify aspecific serving area (wire center or
CLLL company and CBG number). there are a total ofeleven elements that are collected in the
SCM Input Data File. They are:

.Weasurements ofDistance 10 CentnJid. Quodrant. Omega andI1Ipht/- These
variables locate the CBG with respect to the wire center. There are four quadrants
surrounding a wire center. The Alpha and Omega values are angles used to determine feeder
and distribution lengths. Omega is the angle that determines in which qUadrant ofthe serving
area the CBG falls. Alpha is the angle between the line directly linking the wire center and the
center of the CBG and the link followed by the main feeder route serving the CBGs quadrant.
The Data Module will use these measurementS to determine the feeder. sub-feeder and
distribution lengths. The Loop Module uses these values to compute material and placement
investment and to share feeder inveftlnent among the several CBGs served by a common
feeder route. The Joint Sponsors used "ARC INFO" and other software to map CBGs to the
nearest wire center and to determine these geometric parameterS. 10

Geographic InjormDtion - As pan ofthe Input Data FUe. the BCM uses total CBG
household counts and areas obtained &om census data. The HM uses these values to calculate
population density. The Data Module identifies the six zones ofpopulation density.

Terrain VaI'iIlb/a - The model incorporates terrain variables exttaeted &om USGS
Satellite Surwy data. These include water table depth. depth to bedrock. bedrock hardness
and surface tex1:Ure. In the Data Module. these variables help to deteimite additional cost

:0

Common l.anguqd Loc:atiOD Idelltifier. COIIIIDOIl~ is a uadcmark ofBe1l
CommUDic:auons RescardL

CC DocketS0-286. Joint Sponson. December l. 1995 filiDc. al IV-'. IV".

CC Docket SO-286. Joint Sponsors. December l. 1995 filing. at IV-'. IV".

CC Docket 80-286. Joint Sponsors. December 1. 1995 filing. al IV-10 throqh IV-12.

CC Docket 80-286. Joint Sponson. December 1. 1995 filiD&. at IV-IO rhrouIh IV-12.

•
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factors for installing different types of cable Some of the ...anables are quantltatlve tRock
Depth and Water Table Depth). while others are qualitative tRock Hardness and Surface
Texrure) The Data \10dule assigns numenc values to thIs qualitative data

. Table:: below presents the mirumum and maximum values for these data trom the fu'St

:00 CBGs reported for Colorado to illustrate the range and type ofthe geologJcalvanabies

Table 2 Variable from the SCM Input Data File and High and Low Values
Surveyed from Fint 200 CBGs in Colorado

I Variable Column Data Type Hiah Low
Centroid Distance G l )uantitative 104472.61 143.59
Total Households H l uantitative 1215.00 2900

Area I I uantitative 569.78.( 0.06
DensitY ] Ouantitative 9098.91 0.09

Rock Depth K Quantitative 60.00 11.20
Rock Hardness L Textual HARD SOFT
Surface Texture M Textual • •

Water Table Depth N Ouantitative 6.00 4.11

*There are nearly 200 different surface texture tyJ)eS assi.aned val~ of 1 or O.

J. Description or Module Outputs and Connection to Nezt
Module

The SCM Input Data Ftle. with the line counts substituted for household counts. serves
as the input file for the SCM Data Module. In addition. it tunctions as a repository ofessential .
data that all the subsequent modules draw upon to calculate netWOrk investments. including the
Line Multiplier Module. the SCM Loop Module and Wire Center Investment Module.

c. LINE MULTIPLIER MODULE

1. Overview

A key feature of the Hatfield Model is that it takes into account aU significant sources
ofdemand for loop ticilities. including residence. business, public and special access lines.
rather than focusing strictly on primary residential access Une denwtd as the SCM does. The
Line Multiplier Module makes this extension to the SCM. As shown in Figure 1. this module
calculates total access line counts for each CBG and provides these data to the SCM's Data
Module.

The liM incorporates aU access line demand to account for any potential the scale pr
scope economies associated with the provision ofboth residence and non-residence services.
As a result. the Hatfield Model can provide reasonable estimates ofbusiness loop investment.

May 16. 1996 9


