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I ntroduction

Would you please state your name and addr ess?
Ben Johnson, 1234 Timberlane Road, Tallahassee, Florida 32312.

Have you prepared an exhibit in support of your testimony?

Yes, Exhibit ___ (BJ-1), congsting of 9 maps, 28 reports, the User Documentation for the
Telecom Economic Cost Modd, and an appendix describing my qudifications, is attached
to my testimony. This exhibit was prepared under my supervison and is true and correct to
the best of my knowledge. In addition, | have attached to my testimony a compact disk
(CD) containing the Telecom Modd, dong with avariety of different sample cost Sudies.
All of these sudies are conastent with the request of the Commisson Staff inits
Memorandum of January 20, 1998.

What isyour purposein making your appearance at this hearing?

The Commission has announced its intention to adopt a forward-looking telecommunications
cost modd in order to assst in the determination of the appropriate level and distribution of
universal service funding in the State of 1daho. Inits Notice of Inquiry, Notice of Prehearing
Conference, and Order 27269 in this docket, the Commission invited interested partiesto
submit cost mode s for the Commission’s congderation in thisregard. Ben Johnson Associates,
Inc. isthe



©O© 00 N O 0o A WOWN B

W W W W WNDNDNDDNDDNDNDNDDNMNDNMNNMNDNPEPEPRPRPPPRPPPEPPEPPEPPREPPE
A W NP O OOWLWNO OGP WNPEOOOWLONO OGP WNDNLPE,O

developer of the Telecom Economic Cost Modd, one of the few models which are capable
of being used for this purpose. At the Commission’s request, and at its expense, we are
submitting our mode for consideration in this proceeding. My testimony isin direct support
of this submission.

How isyour testimony organized?

Following this introduction, my testimony has four main sections. In the firgt, | describe the
generd properties of telecommunications cost models and indicate in general terms how the
Teecom Economic Cost Modd differs from its two primary competitors. In the second
section | explain some of the specific characteristics of the Telecom Modd which make it
relatively accurate and redistic on the one hand and relatively flexible and easy to use and
modify on the other hand. In the third section of my testimony | present the results of some
preliminary mode runs prepared using the Telecom Modd, and briefly explain some of our
results. Findly, in the fourth section of my testimony, | offer my recommendations on what
criteriathe Commission should use in making itsfind choice of amodd for universal service
support purposes.

Overview Comparison of the Cost Models

Please turn to thefirst section of your testimony. For thefederal jurisdiction, the
FCC iscurrently trying to decide between Hatfield and BCPM, having rejected an
earlier release of your model. Can you explain why the Telecom Modd did

not survivethe FCC’s cut?

Yes. Verson 4.1 of the Teecom Modd was one of the three models reviewed by the
FCC's Federal-State Joint Board on Universa Servicein late 1996 and early 1997 in CC
Docket 96-45. The other two models were the Benchmark Proxy Cost Model (BCPM),
currently sponsored by U.SWest, Bell South and the local exchange operations of Sprint,
and the Hatfield model, sponsored by AT& T and MCI. | will sometimes collectively refer to
the latter two models as the  nationd proxy models.”

The Telecom Mode was dropped from further consideration, in the FCC' s words,
“because the proponents have never provided nationwide estimates of universa service
support using that modd.” [FCC 97256, 111.A.10.] We till have not prepared such
nationwide estimates, snce the focus of our modding effortsis entirely on the sate level. Of
course, like the nationd proxy models, the Telecom Mode has continued to evolve, and the

Johnson, Di 3
Public GNR-T-97-22



©O© 00 N O 0o A WOWN B

W W W W WNDNDNDDNDDNDNDNDDNMNDNMNNMNDNPEPEPRPRPPPRPPPEPPEPPEPPREPPE
A W NP O OOWLWNO OGP WNPEOOOWLONO OGP WNDNLPE,O

present release (verson 5.1) embodies substantial improvements over earlier versons,
especidly in regard to the geographic aspects of the network modeling process. However,
because of our state-specific orientation we have no reason to model the entire country.

From our cost modeling work in Idaho and half a dozen other states, we know that
any such nationad modding effort is fraught with difficulty. The geographic and other attributes
of each gate are sufficiently unique thet it is difficult, if not
impossible, to develop asingle cost study which accurately models every part of every Sate.
Thisis particularly true for the proponents of the nationa proxy models, who are attempting
to maintain consstency of methodology and data sources and are working
within time and budget condraints. As one narrows the focus to individua wire
centers within each state, it becomes apparent that the “one sizefitsal” gpproach, uniformly
gpplied across the entire country, involves limitations and compromises which reduce the
usefulness and accuracy of the resulting cost estimates.

Unlike the national proxy models, the current version of the Telecom Modd utilizesa
date-of-the-art geographic information system (GIS) approach. The great advantage of our
GIS gpproach isthat it permits very detailed and precise mapping of individua customer
locations and of the feeder network connecting customers to the wire center. The accuracy
and precision of this part of the modeling processis limited only by the time and resource
congrants. Improvements in the geographic modeling process can be readily achieved, if
necessary, by gathering additiond data and by using human judgment to refine the initid
results. Once the basic data have been assembled and anadyzed, further adjustments and
refinements are possible, in order to improve the accuracy of the cost estimates. However,
assembling the GIS data requires working with some very large data sets, even for asmall
date. Asapractica matter, we do not begin assembling GIS data for a state unless we have
gpecific cause to do so.

Isn’'t the Telecom modél like the national proxy modelsin many ways?

Yes. All three modd's share many generd characteristics. All three modes provide hundreds
of user-adjustable input choices, process these inputs through numerous different algorithms,
and generate outputs that can be summarized in one or more reports. They al rely primarily
on publicly available data rather than proprietary data, al three models place their core logic,
or agorithms, in one or more Excel spreadsheets, and they rely upon Visua Basic to
automate various functions. All three models attempt to satisfy the FCC's 10 criteriafor
acceptable universa service cost modds, and they dl rely upon the same data sources to
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identify specific wire centers (locations are taken from Bellcore's LERG data base, and
estimates of the

approximate wire center boundaries are taken from the same BLR data used by the nationd
proxy modds. Finaly, to the extent their inputs can be reconciled, their outputs tend to be
amilar--a least when the results are reported at a high enough level of aggregation (e.g. for
an entire Sate).

If the three models share so many char acteristics, does it matter which onethe
Commission adopts?

Y es. While there are many similarities, there are d o differences. The modds are not equaly
capable of developing precise cost estimates for specific locations within each state. These
differences can trandate into different rates or support payments for specific locations within
each date. If the cost of providing servicein sparsely populated aressis overestimated, due
to modeling errors or ingppropriate inputs, excessive levels of support may be provided,
which may encourage uneconomic entry and bloat the Sze of the universa service fund.
Conversdly, if costs and support levels are set too low, this could creste a barrier to entry
that will discourage investment by competitive carriers, and possibly threeten the quaity and
avalability of servicein rurd, high cost aress. The cost of improving and refining the cost
edimatesis

relatively small, at least in comparison with the amount of money that may potentialy flow
through a universal service funding mechanism. Hence, it is appropriate to take the additiona
time and effort required to develop highly accurate and redlistic

estimates of the forward-looking cost of providing telephone services in each specific area
within the date.

Unique Features of the Telecom Economic Cost Model

Please turn to the second section of your testimony. What features of the

Telecom Moddl et it apart from the national proxy models?

The unique features of the Telecom Modd include the following:

1. Dozens of different types of cost can be estimated. The nationa proxy modds
estimate one or two types of cost.

2. Costs can be estimated for up to thirty different resdentia, business and
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specia access customer categories, including a variety of different services.

The nationd proxy modes do not have this degree of flexibility.

Carrier market shares can be specified in greet detall, ranging from an incumbent
carrier serving 100 percent of the market (a monopolist) to a speciaized competitive
carier that only serves certain specific types of customers within limited geographic
aress (aniche carrier). The nationa proxy models do not model market shares
explicitly and cannot accommodate this

full range of variaion in carrier characteridtics.

The mix of fiber and copper cable can be modeled using a variety of different
gpproaches, including true cost minimization. The national proxy modds offer fewer
optionsin this regard; most notably, they do not alow the user to determine the
lowest cost configuration for each wire center.

The modd relies upon Geographic Information System to identify the locations of
customers, feeder segments, and distribution aress.

The distribution areas in each wire center can be grouped into two user-specified
zones. This provides a convenient way of accurately identifying the high cost portions
of each carrier’s service area. The national proxy models do not provide a
comparable feature. They only report costs for wire centers as awhole, and for
Census Block Groups--which are extremely numerous, and do not have any

cong gtent relationship with the factors which influence telephone network design.
An integrated data base stores dl of the inputs and outputs associated with each
study produced by the Telecom Mode. This enables the user to generate numerous
different reports with varying degrees of detail and emphasis. The nationd proxy
modd s have much more limited reporting capabilities.

L et’s examine each of these featuresin turn. First, what kinds of costs doesthe
Telecom Model estimate?

Whereas the nationd proxy models are generdly limited to estimating the long-run total cost
(LRTC) of universa service and the TELRIC of unbundled service eements, the Telecom
Modd offers awide variety of additiona options. For example, it can estimate a dozen
different varieties of long-run stand-alone cost, numerous different types of tota service long-
run incrementa cost (TSLRIC), and severd types of long-run margina cost.

The TSLRIC and TELRIC options are typically used in developing cost-based

pricing of services and UNES, respectively. The TSLRIC option alows computation of the
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additiona cost of expanding (or contracting) the network to serve (or not serve) a specified
block of customers, a particular geographic zone, a pecific service, or virtualy any
combination of specific customers, zones and services. Stand-alone costs are typically used
in developing celling prices. Economies of scope cause per-

unit costs to be reduced when more customer groups are served, or when additional services
are provided, over the same network. A comparison of LRSAC and TLSRIC results will
display this phenomenon, and be useful in establishing gppropriate prices.

Margina cogts are of particular interest to economists, because it focuses on
the effect of very small changesin output occurring a the point in the total cost curve where
decisons are being made. The Telecom Mode develops margina cost estimates by
producing an iterative series of total cost estimates, over arange of output volumes. It then
computes the dope of the tota cost curve within this range. These cost
edimates can be useful in predicting the lower limit on price levelsin an intensdy competitive
market (e.g., during aprice war). Margina cost studies can dso be useful in answering
questions about a firm'’s profit-maximizing point of production--i.e., a whét price level would
margina revenue equa margina cost? It can aso be useful in establishing the floor price for
Specific services under a price-capping or aterndtive price regulation regime.

Finaly, the tota cost option computes the total cost of a network serving al
categories of customers and al services, within both geographic zones in the wire center. This
is the generd gpproach used by the nationa proxy models, and islikely to be particularly
useful in establishing the overdl size of a universal service fund.

Inasmuch as all three models provide long-run total cost estimates, and thisisthe
type of cost which isof primary interest in developing a universal servicefund, are
the Telecom Model’ s additional options of any relevance here?

Yes. Fird, the stand done cost and TSLRIC options are useful in gaining additiond insght
into the geographic patterns of costs within the state. We have prepared some cost studies
which analyze the stand done cost of serving zone 1 (the distribution

aress which are rdaively close to the wire center, and which typically have somewhat higher
than average density). For comparison, we aso prepared some studies which analyze the
stand aone cost of serving zone 2 (distribution areas which are farther

from the wire center, and which generdly have lower densty). Collectively, these sudies
provide additiona ingghtsinto the relative cogts of serving these different geographic aress,
without relying upon cost alocation procedures (which tend to be controversa, and are
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necessarily somewhat arbitrary). Smilarly, we prepared some TSLRIC studies which focus
on the incremental cost of adding zone 2 ditribution areas to a network which would
otherwise only serve zone 1, and for comparison we prepared some reports that focus on the
incremental cost of adding zone 1 to a network which would otherwise only serve zone 2.
Second, in the months and years ahead the Commission will need to dedl with other
cogting Stuations and issues in which the ability to obtain more than one type of cost sudy
will undoubtedly be helpful. The Commission will want to rely upon
costing procedures that are consstent and compatible both interndly and externdly, while
ensuring thet it has the full range of economic cost information potentidly available from a
flexible, state-of-the-art cost model. As the Commission noted in its Notice of Inquiry,
Notice of Prehearing Conference, and Order 27269 in this docket,

At this time, the Commission believes that the selection of a model
should serve two purposes. First, it will be used to determine the cost
of providing support for universal service in high-cost areas of the
state of Idaho. Second, it will be used as an aid to determine the
costs of providing individual services and unbundled network
elements in the context of future arbitration, mediation, and
negotiations of interconnection agreements betweem individual
telecommunications providers. [p. 3.]

The FCC a so recognized the further uses of the selected modd in its Universal
Service Order:

We ... encourage a state, to the extent possible and consistent with the [FCC's
10] criteria, to use its ongoing proceedings to develop permanent unbundled
network element prices as a basis for its universal service cost study. This
would reduce duplication and diminish arbitrage opportunities that might
arise from inconsistencies between the methodologies for setting

unbundled network element prices and for determining universal service
support levels. In particular, we wish to avoid situations in which, because of
different methodologies used for pricing unbundlied network elements and
determining universal service support, a carrier could receive support for the
provision of universal service that differs from the rate it pays to acquire
access to the unbundled network elements needed to provide universal
service... [ 250, notes omitted, emphasis added.]

The versdtility of the Tdecom Modd may not seem especialy significant within the
context of asngle issue like universd service, but will be quite beneficid over the course of
numerous different proceedings concerning a variety of different issues.
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Please discuss the second featur e you mentioned. How does the model treat
customer groups and service categories?
Thisis another feature of the modd that may not be significant in the context of auniversa
service fund, but which can be quite helpful in other proceedings. It dlows the user to
separatdy analyze up to 30 different classfications of resdentid, business, and specid access
cusomers. Users have dmost complete flexibility in targeting the specific groups of
customers or services which are of interest in a particular context. For example, a study might
focus on the distinction between residence customers who purchase ordinary flat rated
service and those who purchase loca measured service. The modd can not only differentiate
differencesin their switching costs (measured service customers tend to place fewer cdls),
but it can dso isolate other costing nuances, such as differences in the geographic areas
where these different types of customers tend to be located.

Another important policy issue the Commisson must ded with has been termed
‘rate rebalancing.’” Because the modd can calculate various different types of economic costs
for many different services and dements, it can provide important ingghts into this issue. For
ingance, it can be helpful in andyzing the rel ationships between switched access costs and
rates and between residence and businesslocal exchange costs and rates. In regard to these
types of issues, the Telecom Modd offers the Commission a much wider range of
information than other available models. For example, the Commission may find TSLRIC
and margina cost data useful when judging the lower bound of reasonable access rates, while
it may find the stand done cost data particularly ussful when judging the upper bounds of
reasonable access rates. Smilarly, with abit of coaxing, the mode can provide detailed cost
information for numerous different classfications of business cusomers (e.g., Sngle line, key,
PBX, and Centrex). It can even be used to estimate the cost of a contract service
arrangement provided to a single customer in a handful of specific geographic locations.

Would you please elaborate on the third feature you mentioned, relating to
carrier market shares?
Yes. Economies of scale and scope can cause per-unit costs to vary widely with the size of
the network. As telecom markets become more competitive, it will become increasingly
important to consider how a carrier’ s costs are related to its market share, aswell asthe
geographic scope of itsfacilities.

The Telecom Modd will build a network optimaly sized to serve any specified
portion of the overdl market. In the sudies submitted with this testimony, we used
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the default value of 100 percent market share, and thus the modd built a network

optimaly szed for serving dl of the cusomersin the each geographic area. However, if a
lesser market share is specified, the modd will build a smadler network in that geographic
area, one just large enough to serve that percentage of the customers. 1t should be apparent
that a market share of, say, 25 percent, distributed over the entire wire center will trandate
into subgtantialy higher per-unit costs than will a market share of 100 percent. Particularly in
rurd aress, it costs nearly as much to ingtal cable to serve every fourth house dong aroad as
it doesto serve every house.

Isit realistic to assumethat a smaller carrier will serve a uniform per centage of
every market?
No. Because they can't take full advantage of economies of scae, competitive carriers are
unlikely to build facilities uniformly across dl markets. To the contrary, they arelikely to
target particular customer groups, and geographic areas, where they believe their prospects
are the brightest. The Tdlecom Modd is sufficiently flexible to alow
for cogting of even highly specidized competitive carriers, serving specific niche markets.
Through the judicious use of the “niche specific’ option, the user can andyze virtudly any
gtuation, including a* cream skimming” scenario in which the carrier builds its own network
facilities to serve a particular share of certain limited market niches. The Telecom Modd’s
capabilitiesin this regard are unmatched.

Such market-related information could prove vauable to the Commission’ s future
deliberations concerning rural exemptions, as provided for under both the
FCC sregulations and state law. Cost study results may reveal that some rurd markets are
not susceptible to effective competition, because competitive entry into these markets may
drive up cogs per-line to unacceptably high levels. Thistype of information may be
particularly useful in evaluating competing claims concerning requests for continued rura
exemptions.

Would you next discuss the fourth featur e you mentioned--the way in which your
model handles feeder technology choices?
Yes. Threedistinct feeder technologies should be considered in along-run cost study: anaog

copper, digital loop carrier (DLC) on copper and DLC on fiber.
In this regard, the Tdlecom Modd is exceptiondly flexible and powerful. The user
can choose amongd five different options: (1) acombination of anaog copper
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and DL.C on copper (for long loops); (2) anetwork congisting entirely of fiber feeder cables;
(3) acombination of copper and fiber feeder based upon engineering criteria regarding tota
loop length; (4) amix of copper and fiber cable based upon engineering criteria concerning
cumulaive feeder length; and (5) a cost-minimizing mix of technologies. With the latter
option, the modd sdlects and deploys the cost minimizing technology or combination of
technologies on each feeder segment and identifies the least costly locations (nodes) for
remote digital loop carrier (DLC) dectronics. The mode identifies the least-cost solution by
systematicaly sorting through thousands of potentia configurations, segment by segment and
node by node, searching for the least costly combinations, taking into account al of the
relevant costs. For instance, the mode recognizes that manhole and conduit costs can be
reduced along routes where fiber optic cable is deployed. However, this option requires a
higher level of

computing power, and is much more time consuming, than the others. We are

currently in the process of developing improvements to this option in an effort to reduce these
computing requirements, and thus have not included it in the verson which has been
submitted with this testimony.

Please discuss thefifth feature you mentioned earlier--reliance on geographic
information syssemsdata. To begin, what is a geogr aphic information system (GIS)?
A GISisacomputerized data handling and processing system which is cgpable of storing
and using data describing places on the Earth’s surface. It enables the user to andyze the
gpatid relationships between different data sets using location as the common attribute. User
defined data layers can be combined to produce amap or perform spatia andysis functions
aslong as each layer is registered to a common geographic referencing system (e.g., latitude
and longitude).

Centra to aGIS (and distinguishing it from a computer mapping system that
produces only graphic output) is a data base system linking spatid data to geographic
information for map fegatures. It is based on three types of data dements: polygons, lines, and
points. Behind each dement isatable of attributes describing each map feature and its
relationship to other features. Any item stored in the tabular data base can be used for spatia
andysis and mapping purposesin conjunction with any other map features and associated
attributes. Thus awide range of spatid and tabular information can be andyzed, stored, and
updated with minimal effort and expense.
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In the Telecom Model, how isthe GI'S concept applied?

The Telecom modd begins with GIS data relating to three key concepts. feeder segments,
nodes, and distribution areas. The mode uses Gl S-based data describing soil conditions,
telecom demand characteristics, and other attributes which are subsequently organized
around digtribution areas (DAS). These DAs are subsets of the wire center serving aress,
which are gpproximately equivaent to the geographic areas served by each existing wire
center. The modd can use Gl S-based data specifying the exact boundaries of the wire
center, if such data are available. Normally, however, asin this case, an approximation of
that boundary is used instead, derived from data supplied by BL R--the same data source
used by the nationa proxy models.

The distribution areas are connected to the wire center centra office using a series of
feeder segments. It isn't necessary to tell the modd the exact routing of each feeder segment;
it is sufficient to indicate the sequence of segments which connect to each other, and which
ultimately connect to the centrdl office. Each segment of feeder cable connects to the next
segment of feeder cable a a*“node,” which istypicaly the same point where a
feeder/distribution interface exists-where a feeder segment connects to distribution cable.
Within the Telecom Modd, these points are described
as “DA nodes.” Most feeder segments connect at “ DA nodes,” but can also connect at “non
DA nodes’ unassociated with any particular distribution area.

The Telecom Modd can mode |ong-run economic costs in a context where none of
the geographic attributes of the existing network are retained except the latitude and longitude
of the wire center (thisis the “scorched node” gpproach favored by the FCC, and the one
that we used here). Alternatively, if the necessary proprietary dataiis available, the model can
aso develop cogts for anetwork in which various geographic attributes of the existing
network (eg., the latitude and longitude of DA nodes) are retained.

How arethe Gl Sdata typically processed?

We begin with telephone numbers and addresses from the white page listings. These deta are
normally disaggregated into residence, business and government listings. To the extent
feasble, we identify the exact geographic location (latitude and longitude)

of each listing. The listing source data (PhoneCD) will include latitude and longitude deta for

some ligtings, this is supplemented with address matching using zip+4 and street ssgment data
where possible. However, some listings include no address information, or addresses which
cannot be accurately geo-coded (e.g. rurd route numbers). In wire centers where thisisa
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serious problem, estimating techniques are used to place the listing data in locations which are
believed to be representative of actua customer locations.

We use the geo-coded listing data in conjunction with the gpproximate boundaries of
the wire center serving aress (from BLR) to define the geographic boundaries of each
digtribution area, to locate the latitude and longitude of each DA node, and to connect each
DA node to its respective wire center by way of a series of feeder segments. This processis
entirely data driven and is accomplished usng
Arcinfo GIS software on alargely automated basis (Arcinfo software, devel oped by
Environmental Systems Research Indtitute of Redlands, Cdiforniais the indusiry-leading GIS
software).

| have prepared a series of maps relating to the four sample wire centers, which
illugtrate the results of this process. These maps are included a the front of my exhibit. The
first map for each wire center isin color; it shows rivers (black lines), roads (blue lines) a
schematic diagram of the feeder segments (brown lines) and the dividing lines between the
various distribution areas (orange lines). The blue and green dots indicate the approximate
location of the customers served by each wire center, as derived from white page listings.
The resdentia locations are shown in green, business locations
areinblue. The black and white maps shows the location of the wire center, the
approximate boundaries of each individua disiribution area (DA) within the wire center, the
DA nodes, and dl of the feeder segments used to connect the DA nodes to the wire center.
The second and third maps differ dightly, in that the second identifies the individua feeder
segments while the third page identifies the DA nodes.

As shown, the feeder segments, nodes and distribution areas are identified by

numerical codes. The feeder segment codes can be readily identified by the fact that they are
long numbers with many zeros at the end. The nodes at the end of each of these feeder
segments are identified by numbersthat generaly don't end with many zeros. These codes
are also used to identify the distribution areas served by the nodes. The codes shown on the
black and white maps are used throughout the detailed reports generated by the Telecom
Modd. It should be noted that the codes used to identify feeder segments and DA nodes are
meaningful only when matched to a specific wire

center--which can be identified by itsname or CLLI code. For example, dl wire

centers have a feeder segment numbered 100000000. Thus, to uniquely identify a specific
segment it is necessary to note both the wire center name or CLLI code and
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the segment number. When the proper matching has been accomplished, it is possble to
precisaly match the cost estimates generated by the Telecom Mode with specific
neighborhoods within each wire center serving area. This can be hdpful in gaining a degper
understanding of the cost results, and in refining and improving the cost estimates.

Can the network routing and design be further refined by using a less computerized,
mor e labor -intensive approach?

Y es. With additiona time and effort, an outside plant engineer could potentialy develop a
more accurate feeder network than one developed through our largely automated approach,
gnce it does not consder dl of the different nuances and variables that would be considered
by an engineer. Although the distribution areas and feeder networks developed in Arclnfo
are adequate for most purposes, it should be recognized that further refinement is possible. If
the network design in each wire

center were manudly refined, | would anticipate the cost estimates would tend to decline
dightly.

You say that the basic line data are derived from white page listings. Since

gpecial accesslines do not appear in such listings, how do you estimate their

costs?

Specid access sarviceis aproblem for any cost mode which relies upon public information,
becauseit is very difficult to accurately estimate the location of customers that use specia
access lines, or the magnitude of their usage of this service. For purposes of thisfiling, we
have followed two different gpproaches. In most of the

sample studies, we have excluded non-switched (pecid access) lines. This has atendency to
dightly dlevate the level of average cost per line, Snce it ignores the additional economies of
scae and scope which are available when the same network provides both switched and
specid services. For other sudies, we included an estimate of the overall number of
non-switched working loops, spread through the various distribution areas a locationsin
proportion to the number of business and government listings. While the corrdation is
obvioudy less than perfect, these data do provide arough indication of the likely location of
gpecia access customers. Consstent with this smplified approach, we treated these loops as
if they were dl being used for voice grade analog private lines. This provides areasonable
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estimate of the impact of specia access lines on the size of the cables which are used to
provide both switched and non-switched services. However, it smplifies away the
complexities associated with estimating the mix of actual specid access line types (andog,
DS0, DSL, and DS3) within each wire center. Although both of the sample approaches used
in preparing this filing are smplified, | would note thet the Telecom Moded can accommodate
much more detailed moddling of specia access sarvices, particularly if additiond detaare
obtained from the local exchange carrier concerning the specific mix and geographic location
of the specia access lines provided within each wire center.

Returning to the moddling process, how arethe GI S data incor porated into the
Telecom Model?

The Arclnfo GIS software is used to organize and summarize relevant data concerning each
feeder segment and distribution area. This data is subsequently input into the Telecom Model.
The GIS dataincludes spatial characteristics of the network, such as feeder ssgment length
and distribution area size (square miles), the number of resdence, business, and government
listings within each distribution area, and indicators of the spatid distance of these ligtingsto
the DA node. Additiona GIS datainclude indicators of the soil type, bedrock depth and
hardness, groundwater depth,

and road dendity along each feeder segment route, and anaogous data for each distribution
area. Thisinformation isused in the Telecom Modd to estimate the cost and the type of
structures (aerid/underground/buried) which would be used to ingtal feeder and distribution
cables within each portion of each wire center.

What makesyour GIS approach superior ?

With regard to geographic data, our approach offers greater flexibility and power than any
other model we are aware of. It can develop costs for virtually any geographic

unit, ranging from awire center serving area, to specific zones served by each wire center, to
aspecific neighborhood or distribution area. Normdly, the smalest geographic area modeled
would be a distribution area. The mode can readily accommodate the fact that distribution
areas can vary widdy in Sze. In an urban wire center, asngle distribution areawill typicaly
encompass 200 customers or more, and each distribution areawill represent perhaps 1
percent to 5 percent of the overall wire center serving area. In more rurd locations, a
digtribution area will typicaly cover alarger geographic area but encompass fewer
customers. A typica rurd wire center can have distribution areas serving as few as adozen
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customers, each distribution area would encompass perhaps 3 percent to 10 percent of the
overd| wire center serving area. | provide these statistics for illustrative purposes only; the

specifics can and will vary, depending upon the geographic data used in running the modd!.

The potentid variagbility of this underlying geographic data can be quite subgtantid.

The Tdlecom Modd'’ s GI S gpproach can overcome the inherent limitations of census
block groups (CBGs) or census blocks. Some of the deficiencies in the CBG approach have
recently been conceded by the sponsors of BCPM, who are making an effort to moveto a
more precise approach:

In order to accurately determine the cost of serving customers in rural, insular
and high cost areas it will be necessary to go below the level of the CBG.
These are precisely the areas where costs are the highest, and the need for
accurately targeting the support is the greatest.... Ideally, the geographic unit

utilized should be at alevel at which the costs of serving customers within it

does not differ significantly. [Joint Comments of BellSouth Corporation,
BellSouth Telecommunications, Inc., U S WEST, Inc., and Sprint Local

Telephone Companies to FCC, Further Notice of Proposed Rulemaking
Sections 111.C.1. CC Dockets 96-45, 97-160, p. 14.]

In thisregard, | wish to emphasize that the GIS data are inputs to the modd,
not outputs from the modd. To the extent there are limitations or weaknesses in some of the
GIS data which we used in running the Telecom Modd in this proceeding, these weaknesses
can readily be overcome with additiona effort. The Telecom Model can use virtudly any
geographic data source, provided those data can be converted into a GIS compatible format.
As better data sources are developed (e.g., exact geographic locations of customersin
remote areas) the accuracy of the Telecom Model cost estimates can be readily improved
without necessarily requiring any changesto the mode! itsdlf.

You indicated that the Telecom M odel can use the local exchange company’ s actual
route data. In that case, would your results be different from the ILEC’s embedded
cost data, asreflected in its accounting recor ds?

Yes. Evenif the ILEC s exigting facility locations were used in the Telecom Modd, there
would still be numerous differences between the resulting cost estimates and the embedded
costs. The embedded and forward looking networks would likely differ with regard to cable
gzes, cable technology (copper/fiber mix), location and type of remote electronics, etc.
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Would you please discuss the sixth feature you mentioned earlier--the ability to
analyze user-specified zones within each wire center?

Yes. Asl have explained, wire centers can differ widely in the number of lines they serve
and in the geographic areas they cover. But analogous variations are dso present within the
individuad wire centers. Cost estimates that are developed for wire centers

asawhole will fall to reved whether there are both low cost and high cost areas within some
of theindividua wire centers. A finer-grain approach is needed to determine which
customerswill be digible for high-cost support and which will not. For this purpose, the
output of the Tdecom Mode can be analyzed in terms of individud distribution areas, census
blocks, census block groups, or other rlatively small geographic aress. The disadvantageis
that any such analysis will involve numerous small areas, which are difficult to interpret or
respond to. As an dternative, the Telecom Modd offers the option of grouping the
didribution areas within each wire center into two zones. This provides a highly manageable
degree of granularity for reporting purposes, and facilitates a variety of other analyses (eg.,
stand-alone cost estimates can separately be prepared for each zone).

How ar e the zone designations typically used?

Zone listypicdly used to desgnate didtribution areas in the immediate vicinity of the centrd
office or end office switch (usudly those with the highest density). Zone 2 isusudly
designated to encompass alarger geographic area, with greater loop lengths
and alower concentration of customers.

While the zone designations are normally related to distance from the wire center
(since loop length is the magor determinant of loop cost), users are not limited to this
gpproach. In this case, we have further specified that distribution areas within zone 1 must
include a least 30 lines; dl others are placed in zone 2. However, the zone designation can
be specified individualy for each DA on some entirely different basis for purposes of a
particular study (e.g., the presence or absence of facilities-based competition).

Can zone 2 costs be studied asincremental to zone 1 costs, or conversaly?

Yes. Once zone identities have been established on the basis of the chosen criterion (eg.,
distance from the centra office, or service available from afacilities based competitor), the
modd can answer such questions as the following: “Given the cost of a network serving only
zone 1, what isthe additiona (incremental) cost of building out that network to serve zone 2
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aswdl? Asfar as| know, the Tdecom Modd isthe only modd with this capability; yet
questions like thislie at the heart of the issue of universal service support.

Finally, would you explain the seventh featur e you mentioned--the mode’ s ability to

generate a wide range of reports?
Y es. The Tdecom Modd offers far more exhaugtive reporting cagpabilities than the nationd

proxy models. It allows the user to create dozens of different reports that summarize the
inputs and outputs of a sudy in tabular form, with varying levels of detall. | have provided a
list of the currently available reports as part of my exhibit, aong with some samples.

[11. Resultsof Idaho Studies

Can you explain how you adapted your modd to I daho?

Y es. We used the Telecom Modd to separately estimate codts for the four wire centers
gpecified in the Commisson' singructions, as well as others. All of the Sudies we

have submitted with this testimony were made using the inputs specified on page 3 of Staff’s
Cost Model Memorandum of January 20, 1998. To provide the Commission with an
indication of the impact of varying other inputs, we prepared three different sets of default
inputs. Those labeled “high” tend to result in rdatively high cost estimates, those labeled
“low” tend to result in relatively low cogt estimates, and those labeled “mid” fall tend to fall
between these two examples.

Have you provided some samples of output from The Telecom Model?
Yes. The Telecom Mode can produce enormous volumes of output, which can seem
overwheming to those who aren’t thoroughly familiar with the model. Because the emphasis
in this phase of the proceeding is on selecting a particular cost modd, rather than reaching a
fina conclusion concerning specific cost results, the gpproach | have used in preparing my
exhibit isto provide awide array of sample cost studies and reports. While this may seem
confusng, | felt it was important to emphasize by example the flexibility and versatility of the
Telecom Modd. In confronting tough policy issues, the Commission will find thet the
Telecom Modd can often provide severa different perspectives on the issue, rather than a
single perspective.

Since the array of sample numbersin my exhibit may be rather confusing, below |
have sdlected afew key examples, which the Commission might find helpful
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in getting afed for the overdl leve of cogs estimated by the model.

The four wire centers selected by the Commission Staff contain gpproximately one-
fifth of U SWEST s linesin Idaho, and demondrate that wide variations exist in the level of
long run total cost per line. Rurd wire centers tend to have higher costs than urban wire
centers; there are many high cost rurd wire centersin Idaho, as reflected in the overal
statewide averages.

U SWest Wire Centers
Long Run Total Cost (LRTC) per line per Month

IPUC 4 69 wc's
Low $15.24 $20.17
Mid $19.00 $27.58
High $26.10 $38.86

As can be seen from the above table, as a group the four selected wire centers have
somewhat lower costs than the average of al wire centers--not surprising, snce two of the
four are urban (Boise Main and Pocatello North). Many areasin Idaho have high costs,
including al of Castleford and portions of American Falls. For instance, using the mid inputs,
monthly distribution costs per line (LRTC) average $11.61 (a substantid portion of the
$27.58 figure listed above). However, this statewide figure encompasses a wide range of
cogs for individua wire centers. In the Boise Main wire center, distribution costs are just
$3.14 per month; in Castleford they are $67.13. Distribution costs can even vary widely
within asingle wire center, as demongtrated by the American Fals example, where Zone 1
averages $4.29 per month while Zone 2 averages $200.05.

You discussed zones earlier in your testimony. To gain a better appreciation of how
the Telecom Modd could be useful, can you explain how the Commission might use
the zone concept in creating and administering a universal service

fund?

As previoudy discussed The Teecom Mode adlows the didtribution areas within each wire
center to be grouped into two zones. The criteria used in establishing these zones can be
defined by the Commission. For purposes of the sample results provided with this filing, we
specified that digtribution areas within zone 1 must include at least 30 lines, and the DA node
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must be located within 6,500 feet of the wire center. All other DAs were placed in zone 2.
Under this definition, distribution costsin zone 2 the

range was from alow of $2.89 in Boise Main to $399.42 in Montpdlier. Digtribution costsin
zone 1 vary from alow in Boise Main of $1.79 to a high in Lewisville-Menan of $76.23. For
Lewisville-Menan there were only 35 linesin zone 1, just above the cutoff we selected for
illugtrative purposes. By adjusting these two criteria (distance from the wire center and
number of lines per DA), the Commission can quickly and easily sort DAsinto logica
groupings that have a reasonable degree of homogeneity.

For example, the Commission might organize dl 69 U S West wire centers
into five groups, and provide for two zones within each such group. Thiswould
trandateinto atota of 10 ditinct costing categories. While some of this analysis can be
handled automatically, by sorting the wire centers and adjusting the zone criteria, further
refinements can be made manualy, to ensure a reasonably high degree of homogenety within
each of these 10 categories. Once this had been accomplished, the 10 relatively
homogeneous categories could then be used in analyzing costs and digtributing universa
service funds. Such an approach would alow the Commission to strike a reasonable balance
between an extremely heterogeneous or disaggregated USF System (e.g. one built around
individua digtribution areas or CBGs), and one which involves a high degree of averaging
(eg. one which barely meets the FCC's minimum criteria, by sorting wire centersinto three
groups).

In fashioning a universal service fund the Commission needs to look at trade-offs
among the benchmark rate, the Sze of the fund, the degree of administrative complexity, and
the potentia impact on carriers and customers. An important factor in balancing these
consderations is the gppropriate geographic definition of the areas digible for support, Snce
this can dramétically affect the Sze of the fund. The
Telecom Modd provides consderable flexibility in this regard, alowing the Commission to
strike an appropriate balance between competing policy
consderations.

What do the variationsin zone costs say about 1daho’ s telephone system?

In the state’ s most urban aress, costs do not vary significantly between zones--for example
the LRTC distribution costs for Boise West are $2.56 for zone 1 and $2.81

for zone 2. On the other hand, in some of the smdler cities and towns the differencesin
LRTC digtribution costs between zone 1 and zone 2 are much wider--for example in Soda
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Springs, the zone 1 cost is $4.56 and the zone 2 cost is $108.11. The Telecom Model can
quickly and efficiently highlight these types of cost variaions, helping the Commisson gain a
deeper understanding of the tradeoffs involved in desgning a state universal service fund.

Recommendations

Please turn to thefourth and final section of your testimony. InitsCost Mode
Memorandum of January 20, 1998, Staff requested that “ each party provideits own
gpecific and practical advice on how it believes the Commission should go about
choosingamodel.” [p. 5.] What isyour response?

Staff’ s follow-up to the quote above clarifies the request: “What is sought is a pointed
answer to the question of what determines whether a cost modd is gppropriate for usein
Idaho.” [Id.] Inmy opinion, the Commisson should focus on the following

criteria

. Potentia for developing the most accurate and precise cost estimates.

. Potentid for assgting the Commission with the entire range of telecommunications
cost related regulatory issues.

. Potentid for further refinement and improvement by the Commission and interested

parties as additiona data is gathered and modeling experience is gained.
. Lack of built-in bias.

Does this conclude your testimony, prefiled on February 17, 19987
Yes, it does.
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