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OFFICE OF THE seCRETARY

Ms. Magalie Roman Salas
Secretary
Federal,Communications Commission
1919 M. St., NW, Room 222
Washington, D.C. 20554

Suite 1000
1120 20th Street, NW
Washington, DC 20036
202 457-3810

December 15, 1997
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RE: Ex Parte Presen;ion -)Proxy Cost Models
CC Docket No:~-451

Dear Ms. Salas:

As indicated when AT&T and MCI filed Version 5.0 ofthe Hatfield Model ("lIM 5.0")
in CC Docket Nos. 96-45 and 97-160 on December 11, 1997, enclosed are extracts from
the density zone expense modules for all non-rural carriers in alISO states (ATU only, in
AK), DC and Puerto Rico. The runs for these states were executed at a maximum
analog copper loop length of 18,000 feet.

In addition to the model and its runs, this filing includes several sheets summarizing the
aforementioned output runs, as well as two additional pieces ofdocumentation. The first
of these is the"Automation Description and User Guide" to the model. The second is a
listing ofall ofthe equations contained in the batch-executed modules (Distribution,
Feeder and Switching and Interoffice) of the Hatfield Model. Because all equations in
the expense modules are evaluated simultaneously and saved, an equation listing from
the expense modules is not necessary.

Also included with this filing is a listing ofthe 584 clusters in the model's database that
were inadvertently entered with incorrect line counts or cluster types (e.g., main versus
outlier). The database entries for these clusters will be corrected shortly.

Note, that the results transmitted here show possibly excessive costs for interoffice
transport for certain ofthe non-rural carriers. This largely occurs when the carrier's
study area is composed oftwo or more non-contiguous regions within a state. The lIM
5.0 displays high transport costs for these carriers because of its adherence to the FCC's
Public Notice specification to provide ring-redundant interoffice transport for all wire
centers. As these elevated costs indicate, there are likely more economical alternatives
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to carrier-specific riBls to ensure reliable interoftice trmsport for carriers that have wire
centers that are separated by other carriers' territories. The Hatfield Model sponsors
expect to work with the Commission staff to determine a more appropriate specification.

Two copies ofthis Notice are being submitted to the Secretary ofthe FCC in accordance
with Section 1.1206(a)(l) of the Commission's rules. Because ofthe need to transport
physically a CD-ROM from New Jersey to Washington, DC, filing ofthe electronic
media comprising the 52-jurisdiction Hatfield Model, its documentation and these runs,
is deferred until December 16, 1997.

Sincerely,

~'n~~
Richard N. Clarke

Attachments: Output Run Summaries
Automation Description and User Guide
Equation Listings
List ofProblem Clusters
Output Runs for 113 Non-Rural Carriers in 52 Jurisdictions

cc: Universal Service Branch
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fAIaaka AilCiioragefiiiUtil-------··· ---- - $115.49 $37.02 $26.47 $20.64 $19.48 $17.42 $15.79 $15_58 $12.42 $18.•
IAIaska n - __~TellJtiI------- . _ _=_ ------,,-15.49 $37.02 $26.47 $20.64 $19.48 $17.42 $15.79 $15.58 $12.42 $18.•
AIlINma ConteI Of The South Dba Gte South $106.54 $51.20 $26.95 $24.73 $21.22 $21.38 $0.00 $0.00 $0.00 $44.72
AIIIb8rne Gte And Contel Of AIIIbama $104.17 $50.79 $25.53 $20.39 $16.88 $15.96 $13.64 $10.72 $0.00 $34.29______ u_·_ .
AIlarnII South Centrel Befl..AI $127.44 $48.07 $25.21 $19.96 $17.05 $15.14 $13.05 $11.39 $9.41 $23.•-------
ArkaMa Gte And ConteI Of Arkansu $108.83 $48.42 $29.43 $24.99 $22.68 $19.23 $14.97 $0.00 $0.00 $45.02
ArkaMa SouIhwnlem Bell-Arkansas ---- $106.86 $41.64 $22.22 $19.28 $16.40 $14.23 $12.30 $10.83 $8.16 $22.79
~ Mountaln 1lelI-~ $110.74 $37.60 $22.68 $19.96 $16.83 $14.97 $13.49 $12.70 $10.45 $18.94
CIIromIa Contel Of CIIIIamla - Callfomia $114.50 $41.37 $29.61 $24.85 $20.99 $20.20 $17.03 $15.74 $0.00 $32.02
C8IIfomla Gte Of Callfomia --- $108.05 $30.44 $19.11 $16.64 $14.58 $13.38 $11.93 $11.10 $9.43 $12.•
CIIIIamla Pacific Bell -- $105.68 $37.96 $23.90 $18.34 $18.03 $14.70 $13.22 $12.00 $9.73 $13.75------
C... Ra.vlIe Tellphone Company _ $0_00 $0.00 $0.00 $0.00 $0.00 $18.86 $17.19 $17.34 $0.00 $17.28
ColonIdo Mountaln llelI-ColorlIdo $138.50 $42.69 $28.79 $20.78 $19.11 $18.21 $14.65 $12.95 $9.67 $19.11
COnnectIcut Southern New Eng/Md Tel $0.00 $41.16 $29.00 $22.72 $18.24 $18.01 $13.45 $12.76 $9.82 $18.21
DlItrlct of Columbia C And P Tellphone Company Of Wa Dc -- $0.00 $14.15 $0.00 $18.23 $20.52 $18.50 $14.74 $14.64 $9.32 $10.84
Del8ld"e DB'nond StlIle Tel Co .-- - - $71.49 $34.24 $23.72 $17.80 $14.95 $14.18 $13.21 $12.38 $8.29 $18.89

-- ---------(1oridII CentrIIl Tel Co Of Floric!a.. _ _ $122.47 $48.82 $23.50 $19.17 $19.04 $15.71 $13.39 $11.55 $9.48 $22••
FIoridII Gte FIorldaInc $112.81 $30.20 $20.01 $18.07 $15.37 $14.18 $12.79 $11.53 $8.50 $15.08

IFIoridII Southern Befl..Fi--- -------- $81.32 $34.89 $22.37 $18.82 $18.91 $14.58 $12.91 $11.93 $9.28 $15.40Iii .~ _Unlled Tel Co OfFIorlda ------=~ .--.-.. -$103.18 $34.20 $23.13 $18.88 $15.79 $14.22 $11.79 $11.42 $8.34 '18.72
AIIeI GeClrgIa COmmunIcations Corp $108.30 $47.64 $27.69 $24.11 $22.01 $19.18 $14.38 $0.00 $0.00 $34.05

- --- Southern BeU-Ga -- --$122.35 $41.76 $24.53 $19.64 '16.91 $14.79 $12.67 $11.54 - $8.80 $18.87
H8WIIII --- Gte Hft8iIan Telephone Co Inc- --- ----- $84.39 $33.78 $24.81 $20.52 $23.60 $18.78 '15.78 - $14.75 '12.12 '19.27
~ GteAndContelOflowa ------ --- '$109.86 $53.03 $32.53 $25.78 $22.02 $22.42 $19.23 $0.00 $0.00 $47.51

J

'
1IDWa

- NoI1hwll8tem BeIl-la - - -- $115.91 $44.59 $21.96 $18.05 $18.02 $14.17 -- $12.39 $10.60 $7.91 $18.92
Idaiho__ GteNorthwatlne-1d8ho __ :____ __ $113.48 $43.40 _~ _$19.34 $16.64 -- $14.54 $12.41 $11.03 $9.92 $30.41

IIdaho Mountain Bell-Idaiho ._______ !102,~__ __~ ~ $18.73 $15.20 $15.118 $12.22 $11.17 $8.44 $21.151
IIIInoII Centrel Tel Co Of II $149.n $58.10 $28.24 $23.81 $15.23 $14.99 $14.50 $12.82 $12.03 '17.71
IIIInoII ConteI Of IlIInoIIlnc Dba Gte - illinois $112.68~_=__~ --- $40.92 $34.68 $38.02 $29.17 $25.28 $24.52 $23.47 $48.•
IIIInoII Gte Of IIIlnoIs $103.87 $45.47 $24.82 $19.82 $20.08 $18.39 $13.24 $11.37 $12.03 $28.75

\.1IInoII IIIlnoIs Bell Tel Co -- $145.01 $45.05 $25.33 $20.87 $17.89 $15.82 $13.96 $12.92 $10.03 $14.73
IlncIIIna ConteI Of lndIanIllnc Dba Gte -Indiana --- $92.93 $50.07 $29.28 $21.80 $18.32 $18.52 $15.89 $11.03 $0.00 $34.28
IIndIana Gte Of Indiana -------- $99.64 $44.51 $24.38 $1U7 $18.42 $15.23 $12.38 '12.30 $8.50 $21.201

indiana IIndiana Bell Tel Co -+ $48.301 $42.791 $24.211 $18.971 $16.331 $14.041 $12.471 $11.111 $9.41 1 '18.52
indiana I..ln*Id Tel Co Of indiana Inc $130.12 $51.40 $28.07 $23.87 $17.57 $17.98 $18.01 $12.89 $0.00 $33.01
~ ISouIhwnlem BeI-KanaM I $254.641 $81.871 $29.021 $24.821 $21.39T $17.72r $15.571 '14.031 ,12.17T $22.28
~ IUnIIedTeIIphoneCoOfKs I $198.121 $65.581 $33.70\ $29.571 $26.881 $27.331 $28.961 $18.781 $0.001$52.83
KQlcky IclncInnIdi Befl..Ky I $0.001 $51.121 $32.191 $28.351 '20.961 $20.141 $17.741 $17.651 $14.851 $25.40
KenIuc:ky IGte south Inc- Kentucky $105.041 $43.211 $21.881 $18.341 $15.941 $14.431 $12.741 $12.291 $9.091 $23.06

Kentucky ISouth CentnII Bel-Ky I $96.81 1 $44.801 $24.121 $20.441 $17.181 $15.181 $13.191 .11.94 1 .10.48 1 $23.87
LOI.litlaNl South CentnIIIleII-La $104.66 $43.38 $25.74 $19.78 $16.87 $14.73 $12.80 $11.83 $9.53 $20.•
MaIectluIelts New England Tel-MIl $78.64 $37.74 $28.12 $20.62 $17.40 $14.97 $12.n $11.88 $9.43 $15.52
M8rytInd C And P Tel Co Of Mel $83.42 $40.57 $27.38 $20.92 $17.39 $14.81 $12.95 $12.38 $9.17 "8.15
M8iIe NewEnalandTeI-Meine $135.62 $41.68 $24.38 $18.96 $16.13 $14.43 $11.99 $10.29 $8.71 $24.81
Mlchlpn Gte Nor1h lno-Mi ---- _. $94.66 _ $39.43 $25.04 $19.96 $17.38 $14.89 $12.44 $13.60 $10.01 $27.78
Mlchlpn Michigan Bell Tel Co "'$110.50 $40.17 $23.47 $18.81 $15.80 $13.66 $12.59 $11.89 $9.43 $18.37
MinneIotlI Contel Of MlnnesoC8 Inc 0blI Gte Minnesota $132.87 $60.73 $38.50 $34.72 $33.88 $30.13 $31.28 $22.65 $0.00 $80.14
MinneIotlI FrontIIrCorrmOfMlMetolalnc $130.16 .- $58.65 $33.82 $28.51 $28.11 $21.71 $21.73 $21.05 '16.73 $35.55
MInrleda NoI1tlweItIlll Bel MIMeIotlI $144.31 $49.35 $23.87 $19.10 $16.37 $14.60 $13.01 '11.84 $9.33 $18.31
MinneIotlI united Telephone Co Of MInn $114.37 $52.67 $27.49 . $24.83 $111.85 $17.45 . $111.14$18.96 $0.00 $31.57
MlIaourl- GteAndContelOfMlltouri $118.58 $51.52 $26.29 $22.87 $18.23 - $18.89 - $16.08 $15.78--- $0.00 $43.12
MlIaourl ~ Bel MlIIOl11 '133.66 $51.78 $23.24 $20.33 $17.50 $15.28 $13.32 $12.79 .$10.03 '111.75
MlIaourl lJnIIedTeIeDIloneCoOfMlltouri "38.11 $59.15 $28.85 $22.52 $20.48 $111.42 $17.79 $12.28 "2.39 $34.52

south Centnll $117.18 $54.11 $25.99 $20.82 $18.48 $15.93 -- $13.44 $11.87 - $9.12 $31.<.
MonI8nII MountlIln Bel MOlltalla $161.52 $37.79 $20.28 $20.50 $111.48 ---~r-'~-- $13.17 $11.00-~~=~- $8.10 $25.29
Nol1h c.olIna Alltel caronna Inc-Norlh $105.81 $43.90 $30.08 $24.10 $19.92 $17.04 '15.96 $0.00 $0.00 $28.87
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Pel.1IYMnilI
Pennaylv8nI8
P~

IPel.1IYMnilI
Puerto RIco
Puerto RIco

t R T C --C~ ~ $23.631 $15.691 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $22.~
.---. Puerto RIco Tel Co $23.72 $16.77 $13.07 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $21.•

State

:Avg monthly cost per line
: 0-5 ! 5-100 I 100-200 200-650 6~5O 850-2,550 2,550-5,000 5,000-10,000 >10,000 weighted

Company I Iineslsq mi I lineslsq mi I -,ineSlsq 1l1~_ _lineSlsq mi Hneslsq ml lineslsq ml IinesIsq ml Iineslsq ml IinesIsq ml A-.
_ ! ___1__ ____~_

~C~a <:~ina_TeII\nATet Co J $1()~97 ~~.~ $27:~ __ $22_27 $19.93 $16.76 $14.33 $12.25 $0.00 $31.83
Nort!!CaroIin~ C~letCo_N~_______ _ _ $1~2~ ~~,~ __~ $21.73 $21.07 $16.67 $11.56 $0.00 $0.00 $29.88
_North C80llnIil Cont!'O!.North _Carolina Dba Gte N()~arolin$96.14 ~I_- $25.17 $19.43 $14.81 $13.29 $11.54 $0.00 $0.00 $34.19
North C80llna _ Gte ~~nc -- ~ClI1h Carotin.... __~ __ $36.99 _. $23.79 $19.17 $16.58 $14.13 $12.15 $12.31 $8.08 $17.37
North Carolina North State Tel Co-Nc $0.00 $35.69 $29.64 $21.25 $18.35 $16.61 $13.81 $11.72 $0.00 $20.78
North C80llna SoiIiiMiiT1i3en:NC--------- - $98:~ $39.53 $26.05 $19.91 $15.71 $14.n $12.24 $11.23 $7.88 $19.04
North 08kolll Nol1tlwestem BeII-North Daik0i8- $174.76 -- $45.15 $23.33 $22.04 $19.40 $14.66 $13.26 $12.34 $10.22 $24.28
Nebraska Lincoln Tel And Tele Co . -- $130:11 $47.95 $20.41 $23.42 $29.28 $19.58 $17.14 $16.76 $13.38 $30.52
NeiiniIil8----- Northwestern~ 5286.64-- -- $51.78 $27.13 $21.43 $22.03 $16.92 $16.04 $13.99 $11.81 $24.n
NewH8mpshire New~Tel-Nh S125.as- -- $41.81 $24.05 $19.38 $16.42 $14.25 $11.94 $10.42 $9.08 $21.16
NewJeney NewJeneyBeII $133,53 - $34.11 $24.50----$19.51 $16.21 $14.41 $12.74 $11.90 $9.82 $13.n
New Jersey UnIted Tel Co or Nj Inc $229.34 $34.00 $27.22 $20.11 $18.91 $14.35 $9.51 $9.67 $0.00 $21.51
New Mexico Mountain IleII-New Mexlco_____S~ $311.79 __~ __ $21.35 $17.34 $15.47 $12.94 $12.42 $9,45 $21.n
NevlIda CenlnIl Telephone Cornp8I1y --~~a_ $98.,!! __ $24.16 $19.03 $16.94 $16.16 $14.57 $12.69 $12.70 $10.53 $14.15
NevlIda Nevada sen $233.77 $311.96 $26.52 $20.60 $16.17 $18.37 $15.114 $13.95 $11.58 $23.85
New York Citizens Teteeom-NY $129.64 $44.88 $29.07 $25.05 $21.93 $19.07 $15.77 $14.39 $0.00 $35.18
New York -- NewYorkTei-' - $144.09 $46.67 $26.90 $21.83 $19.55 $16.51 $14.82 $14.02 $9.85 $14.791
--- -- =-------------- --- ---
New York RochalerTelephone Corp $0.00 $42.35 $28.24 $21.94 $18.24 $17.74 $15.63 $14.92 $12.67 $19.58.
9hiD~- AllteiOillojr;c---==-=::-_--:-~1_ $46.93 $29.53 $26.88 $21.19 $19.23 $17.02 $14.54 $13.73 $24.801
Ohio Gte North Inc-Oh $78.25 $41.81 $25.48 $19.73 $17.88 $15.30 $12.85 $11.11 $0.00 $28.92
Ohio-- --- - Ohio Bell Tel Co $104.22 $40.50 $25.45 $19.21 $16.19 $14.38 $12.67 $11.91 $8.87 $15.34!
~----- United Tel Co orOhio-·---- -- - $110.82 $48.18 $28.42 $21.21 $19.31 $17.10 $13.27 $11.25 $9.63 $27.88
~ ---- Gie~TriC~~- - $112.74 $47.06 $22.02 $21.05 $14.47 $15.69 $12.96 $12.88 $0.00 $27.45
Oklllllom8 SouthweIlemBell-Okl8homa $133.04 --. $48.13 $23.84 $21.17 $17.57 $15.42 $13.42 $12.18 $9.78 $22.57

,oregon Gte or The Northwest $130.39 . $38.19 $24.43 $18.69 $15.80 $13.48 $12.30 $10.39 - $9.01 $18.11
Oregon PlICIIIc: Northwest BeIl-Oregon _!1~ $45.51 _ $211.88_ $21.42 _~ $15.81 $13.39 $12.20 $8.53 $1t.05

IP••....,.. AIIteI Pennsylv8ll1llinc$132.17 $49.27 $30.54 $28.23 $23.05 $20.25 $18.17 $13.81 $13.13 $33.52
Bell or Pennsylv8l11a 5129:761-- - - -$45:701-·· ',28.78-- $21.51 $17.51 - $15.78 $13.11 $11.99 $9.71 $11.41

~ - --- -
C-TecCorp $96.31 $44.18 $29.85 $28.13 $22.25 $21.63 $18.70 $19.80 $0.00 $33.•
Gte NorIh Inc-Pa And Contel $87:811--- $37.35 $25.47 $20.40 $18.39 $15.35 $13.47 $12.03 $8.. $20.371
UnIted Tel Co or Pa $80.03 $43.08 $211.55 $23.06 $18.94 $17.45 $15.09 $12.55 $10.. $28.Sll

Rhodelllmd
Soulhc.olN

New~Tel-Ri I $0.001 $33.691 $23.271 $19.421 $15.201 $14.541 $12.921 $11.781 $9.521 $15.33
Gte South Inc-South Carolina I $93.051 $45.671 $23.131 $19.121 $18.551 $14.801 $11.411 $14,471 $0.001 $23.241

South CBroIina Southern Bell-SC $103.851 $39.491 $24.321 $19.561 $15.941 $14.531 $12.951 $11.281 $8.711 $20.81
Soulh 08k0lII I~ IleII-South Dakolll I $178.431 $34.771 $21.931 $17.181 $15.151 $14.921 $13.901 $12.081 $9.541 $24.92
T_ South Central Bell-Tn I $122.301 $45.881 $28.541 $19.471 $18.961 $15.101 $13.321 $12.181 $9.141 $21.34
T_
TUM
TUM

United Inter-Mounlllin Tel Co-Tn I $0.001 $40.381 $25.78 1 $20.931 $18.031 $14.391 $12.501 $9.981 $9.05\ $22.88
C~TeIeD/lOneCclrrlNnyorTexas $138.38 $44.17 $23.88 $20.88 $15.32 $15.85 $13.97 $11.93 $12.95 $23.74'
ConteIorTUMIncDbllGteTUM 1 $110.141 $51.391 $38.191 $23.311 $30.541 $18.961 $15.221 $13.881 $0.001 $50.701

TUM Gte SoulI-.lInc- TUM I $157.331 $43.181 $25.431 $20.631 $17.131 $15.671 $14.141 $13.271 $12.871 $22.47
TUM ~ IleII-TelC8S I $135.991 $42.031 $23.981 $20.251 $16.751 $14.821 $12.981 $12.081 $9.941 $18.•
TUM
utah
VIrginia
VIrginia
IVIrgInIa
IVirlIInla

UnhdTeIaphoneCoorTelC8Slnc $140.391 $55.071 $211.171 $21.991 $20.311 $17.001 $14.321 $0.001 $0.001 $41,(16
Mountain BeIl-Utah $97.38 $37.43 $28.71 $20.39 $18.72 $15.32 $13.71 $12.35 $9.79 $17.511
C And P Tel Co or Va $107.87 $47.12 $26.11 $19.51 $17.72 $14.82 $12.90 $11.80 $9.81 $17.34
Central Tel Co or Va .---. 1---. $107.47 $54.52 $27.41 $23.87 $20.63 $18.87 $13.77 $12.90 $10.41 $34.14
ConteI orVirginla Inc 0118 Gte VIIlIinIa $101.25 $43.25 $24.53 $19.27 $18.91 $14.45 $13.58 $11.96 $0.00 $25.17
UnIted Inter·MountaIn Tel Co-Va $89.99 $44.94 $30.54 $19.88 $9.15 $13.22 $18.85 $11.43 -- $0.00 $28.85

Vennonl

TeIeD/lOne UlIIIlIes orwa Inc I $143.631 $48.731 $34.74i $31.381 pl.711 $25.741 $23.181 -- $0.001 $0.001 MlI.1U
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Hatfield Mod••

1. General Description

R..... 5.0

The Hatfield Model Release 5.0 ("HM 5.0") calculates the cost of unbundled network elements
(UNEs), Universal Service Funding (USF) requirements, and the cost of carrier access and
interconnection through the use of a highly sophisticated costing tool. I The computer program
chosen to support such a complicated analysis is Microsoft Excel 97. The Model's calculations
are contained in four Excel workbooks; these workbooks constitute the following modules:

1. Distribution Module
2. Feeder Module
3. Switching and Interoffice Module
4. Expense Module (Summarized by CBG, Density Zone, or Wirecenter).

A USF summary module is also provided. This module allows the user to combine and
summarize the USF results from a selection of companies with previously prepared expense
modules.

The Hatfield Model's developers and sponsors believe that a model developed in a readily
understandable and ubiquitous spreadsheet program will permit detailed analysis of the
calculations, algorithms, and user definable inputs. Moreover, the use of Microsoft Excel's
auditing tools will allow the user to determine relationships among the Model's various inputs
and outputs.

While HM 5.0 remains a spreadsheet-based model, it uses two Microsoft programming languages
- Visual Basic (VB) and Visual Basic for Applications (VBA) - and a database to integrate the
HM 5.0's four calculating modules (See Model flowchart on the following page). The use of
programming code and macros allows the model to run with limited user intervention. The
programming code automates the copy and paste functions when applying intermediate results
and data calculations among the Model's modules. Although the model will execute successfully
on less capable machines, the recommended PC for repetitive uses of the model is a 200 MHz
Pentium processor with 64Mb of RAM.

HM 5.0 takes advantage of Microsoft's object oriented structure to enhance the Model's speed
and functionality. Structured Query Language (SQL) database queries have removed the need
for complex and time consuming data aggregation functions within Excel, permitting the model
to calculate quickly and produce results at various levels of aggregation.

Three of the model's VBNBA calculations are performed within the database. First, the
database aggregates Distribution Module results for outlier cluster and associates these results
with the outlier's "home" main cluster. Second, the database aggregates investment results from
the Cluster level to the Wire Center and Density Zone levels. And third, the database assigns
switching and interoffice investments, developed on a per-line basis, to each cluster. In both
cases the Model utilizes simple arithmetic calculations that can be externally verified by the user.
Use of the database increases the efficiency of the Model, but does not compromise its audibility.

I Please refer to the Hatfield Model, Release 5.0 Model Description, for a precise description of the Model's
functions, including its evolution into the current release.
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A final use ofVBA is in the Switching and Interoffice Module for the determination of
efficiently constructed interoffice transport rings.

To further enhance the Model's audibility, an Excel ''workfile'' is generated with each run to keep
track of the intermediate results of each module. Using this workfile, the user can trace the
development of investment results through each of the calculating modules.
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2. HM 5.0 Module Flowchart
HATFIELD MODEL, v5.0

Module Flowchart

R...... S.O

)

Data Tables

Cluster dIta
ARMIS report
CompaDy data

User inputs

Cluster data
User inputs

Distributl Investments

-1-

User inpuls:-'-"';;M
~Loop investment

Feeder Module by Cluster

Swikll.Rcand
Userinputsl--~ Interomce Module WCleveJ data

Wire Center Investments

-1-

Cost Output

ARMIS report~ Expense Modules
User inputs

3. System Requirements

• __Loop investment
by density zone

In order to run HM 5.0, your PC should meet the following requirements:
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133 MHz or faster Pentium processor (200 MHz preferred)·
64 megabytes of RAM·
SVGA monitor set to 800 x 600 (or higher) display resolution
400 megabytes ofavailable hard drive capacity
Microsoft Windows NT or Windows 95 operating system
Microsoft Office Professional 97, with Microsoft Service Release 1 (SR-l) installed

!~

The items marked with an asterisk (.) are recommendations, and should be followed if the Model
is to be used for large companies in large states (e.g., California, New York, or Texas). For
smaller companies, the Model will function on a smaller PC.

Please note that the preferred application software is Microsoft Office 97 Professional for
Windows 95 that incorporates Excel 97, Access 97, and Word for Windows 97.2 Use of this
complete suite of Microsoft products will ensure that all file libraries that are needed to run the
model will be installed. In addition, Word for Windows 97 permits users to examine the Model's
documentation in electronic form, and Access 97 will permit the user to examine the Model's
database more readily.

Users wishing to run the Model having only a stand-alone installation of Excel 97 should
examine the "Readme.txt" file. This file is located in the Model's home directory or Section 8 of
this documentation. The file explains instructions on how to ensure that the computer installation
of supporting file libraries for Excel 97 is sufficient to run the model.

4. Installation Instructions

HM 5.0 ships on the CD-ROM as a single self-extracting installation file. In order to install your
copy of the HM 5.0 please follow these directions.

1. Ensure that your personal computer and its software meet the system requirements described
in Section 3.

2. Place the HM 5.0 CD-ROM in your PC's CD-ROM drive.

3. Locate and double click on the File Manager or Windows Explorer icon.

4. Double click on the icon for your computer's CD-ROM drive.

5. Double click on the HM 5.0-installation icon. The model will first check to see if a previous
installation of Release 5.0 of the Hatfield Model exists on your computer. If a previous

2 The HM 5.0 (for Office 97) requires the Microsoft Office 97 Service Release I (SR-l) update for proper
operation. A copy of this service release and a program to check if it has already been installed on your PC
is included with the HM 5.0 CD-ROM. Please view the "Overview_Readme.doc" file in the CD-ROM's
root directory for directions on how to install the SR-I update for Microsoft Office 97. Previous versions
of the HM (Releases 3.0,3.1 and 4.0) were developed and tested to operate under Microsoft Excel 7.0,
Access 7.0, and Word for Windows 7.0. The HM 5.0 will not operate under Microsoft Excel 7.0.
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installation is found, you will be asked whether you wish this previous installation to be
deleted, or the current installation process aborted. Ifyou wish to retain your old installation
ofRelease 5.0, you should choose to abort the installation process and use Windows File
Manager or Explorer to change the name of the old installation's HM50.exe file to another
name. You may then rerun the current installation process.3

6. The model will run a self-extraction routine that will install the Model and all of its
components on your computer's internal hard drive.

7. You are now ready to run the HM 5.0.

8. Note, that as discussed in the "Overview_Readme.doc" file on the CD-ROM, it is likely that
your initial run of the HM 5.0 will terminate abnormally with an error message, "OLE
Automation Error, Server threw an exception." This is a common occurrence. You should
exit completely from the model, and shut all open copies of Excel. If you then re-execute the
HM 5.0, your subsequent runs should be successful. Microsoft has been notified of the this
systems "bug," but has not yet been able to provide a solution.4

5. Running the Model

Select State

Running HM 5.0 is straightforward. To start the program, click on its icon under the Programs
entry on the Start menu (in Windows 95 or Windows NT 4.0), or the Hatfield Model program
group (in Windows NT 3.51). A copyright message will appear, followed by the State Selection
form. From this list, select the state you desire to run, or select the Muhi-Company option. The
Multi-Company option is explained in the sub-section, Muiti-Colllpany Selection:

J Note that if you decide to preserve your previous installation of the HM 5.0, only the most recent installation will be
"active" and be executed when you click on the Model's icon or entry in the Start menu.
4 Because it is likely that your initial run will terminate abnormally, it is suggested that to save time, your
"break-in" run should be ofa small company.
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Select Company
After the State is selected, the Company Selection window will appear. This window will contain
the names of all companies in the selected state for which HM 5.0 contains data. Select the
appropriate company from this list.
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Ifyou have not previously run this State/Company combination under this installation of the HM
5.0, you will be asked if you wish to create a default scenario. You should click on "OK."

Multi-Company Selection

The Multi-Company feature will provide the ability to "batch together" several companies and
allows the Model to run serially the selected companies without user intervention. The results
files are stored in the "Results" subdirectory of the "HM50" directory (the default path will be
c:\programjileslhm50Iresultsl under Windows 95 or Windows NT 4.0 and c:lhm50Iresults\
under Windows NT 3.51). The Multi-Company scenario applies the same user input values to
each of the selected companies.

The Multi-Company option saves time in several ways:

1) The user does not have to sit at the PC and manually run each company individually; and
2) If the user wishes to apply the same "non-Default" input value scenario to more than one

company, slbe does not have to create the same "non-Default" scenario over and over again
for each individual company. The scenario is created once, and is reused for each selected
company's runs.

The user has the option, when selecting companies for a Multi-Company run, to save the
workfiles resulting from each individual company's run (the default path will be c:\program
jileslhm50lworkjiles\ under Windows 95 or Windows NT 4.0 and c:lhm50Iworkjiles\ under
Windows NT 3.51). Because this may use a great deal of hard drive space, the default is for the
workfiles not to be saved.

The Multi-Company selection is particularly useful for running all companies in a state,
especially in conjunction with the newly added "summarize" function which totals USF results
from any expense modules the user selects in a given directory. This effectively establishes a
template that a user may be used to set state- or region-specific factors, which differ from
national defaults.

In the company selection window, select the Multi-Company option:
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Ifyou have not previously run the Multi-Company option under this installation of the HM 5.0,
you will be asked ifyou wish to create a default scenario. You should click on "OK." As
discussed in Sections 6 and 7, below, all options are available for creating, copying, and deleting
run scenarios, and selecting alternate distribution, feeder, switching, and expense modules.

Companies to be included in the Multi-Company option are selected using the Multi-Company
selection option under HM Tools. This form lists all of the companies for all of the states. A
solid range of entries may be selected by clicking on the first company in the range, then pressing
the Shift key and clicking on the last company in the range. A collection of individual companies
can be selected for a Multi-Company by pressing the Ctrl key while clicking on the company's
name. A second Ctrl-click on the entry will deselect it. This form also contains a check-box for
indicating whether the workfiles from the Multi-Company run should be saved.
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Run the Model

After the desired state and company are selected, the main window will appear.
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To run the Model using default user inputs, select DelUity Zone, Wirecenter, or CBG level
outputs, by clicking on the appropriate button. Click Run. The Model will automatically
calculate its four modules, and produce results in the Expense Module. Finally, the model will
prompt the user to save the now-populated Expense Module workbook.

As each ofthe modules is calculating, a status bar will display the progress ofthe calculations.
As each module completes, the Status indicator will change from Pending to Complete to indicate
that it has calculated successfully.

After a particular Company has been run once, subsequent runs will show the module Status as
Complete for all modules. To re-run the model, click the Reset button next to the module from
which you would like to restart the Model. For example, to re-run the Expense Module, click
Reset next to the Expense Module status indicator, and click Run.

HM 5.0 results can be summarized by Density Zone, Wirecenter, or CBG. Click on the desired
option on the main window before clicking llun. To see all outputs, first run the Model by
Density Zone and save the results. Next, select either the Wirecenter or CBG outputs, click Reset
next to the Expense module, and then click Run. The new output will be displayed.

To run the model with customized user inputs, see Section 6.

The length ofcomputing time required to execute a run of the Hatfield Model depends both on
the number of clusters and wire centers in the study area being run, and on the speed of the
computer.

Summarize Results Selection

This selection, under the HM Tools select window, allows the user to summarize the USF results
(dollars of support and lines only) for any Density Zone or Wirecenter expense modules the user
targets in a given directory. When used with the Multi-Company selection, this function will
give the user access to quick comparisons, based on the same user defined inputs. The select
window is shown below:
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The selected Results Files must match the Result File Type, either Density Zone or Wire Center
file types.

6. Adjusting User Inputs and Managing Scenarios

HM 5.0 has over 1400 user adjustable inputs. The Model has input boxes that allow these inputs
to be changed easily, and provides a scenario manager that allows a user to keep track ofvarious
sets of input parameters.

The Default scenario in HM 5.0 cannot be changed through the user interface, so a new scenario
must be created before input values can be changed.5 To create a new scenario, select New HM
Scenario from the HM Tools menu. The following input box will appear, prompting for a
scenario name. The scenario can have any name up to 100 characters in length.

S Sophisticated users can alter the specification of the Default Scenario by editing the pertinent input tables in the
Microsoft Access database table labeled "Scenario."
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To change a user input, click on HM I"puts, then select the appropriate category and sub­
category of inputs. An input box will appear:

Inputs can be changed by simply typing new values in the spaces provided. Clicking OK will
register the input change, clicking Reset Defaults will return each item to its original value, and
clicking Ca"cel will close the input box without registering any changes.6

Once a scenario has been created, it can be modified incrementally. After the initial scenario is
created, choose Save HM Sce"ario As ... from the HM Tools menu. An input box will appear,
prompting for a new scenario name. Give the scenario a new name. The original scenario will
be saved, and further changes can be made to the new scenario under its new name.

To return to a previously created scenario, choose Ope" HM Sce"ario from the HM Tools menu.
The following selection box will appear, prompting the user to choose a scenario.

6 The default scenario inputs are defined in Appendix B of the Model documentation. The HM 5.0 Inputs
Portfolio also dermes each default-input value and provides supporting documentation for each input.
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Up to 9,999 different scenarios can be stored in the Model for each company. However, each
scenario represents hundreds of input values, so the scenario database could become quite large.
Scenarios can be deleted when they are no longer needed by selecting Delete HM Scenario from
the HM Tools menu. A selection box will appear which allows scenarios to be deleted.

7. Additional Features

Changing Modules

If it becomes necessary to replace or update the modules that constitute HM 5.0, the Model
provides a mechanism to do so.

First, copy the new modules from the updated CD-ROM or diskette into the HM 5.0 Modules
directory. (The default path will be c:\programji/eslhm50Imodu/esl under Windows 95 or
Windows NT 4.0 and c:lhm50Imodu/es\ under Windows NT 3.51.)

Next, select Options from the HM Tools menu. A selection box wiH appear which allows the
working modules to be substituted. The right side ofthe selection box will show all the files that
reside in the Modules directory. Select the new module from the Jist on the right, then click the
appropriate button to send the module name to the appropriate box on the left. The module
names listed on the left side of the form are the calculating modules used by the Model.
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Deleting Scenario Workfiles
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R50JHder.lds
RSO_switchingjo.lds
RSO_USF_summl!lY.lds
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On certain system configurations, HM 5.0 can run up against the memory limitations of
Microsoft Excel 97. This generally happens when running very large companies with completed
workfiles (e.g., running Pacific Bell-CA or Southwestern Bell-TX subsequent to its initial run).
If an Out ofMemory error occurs when running a large company, click the Delete Scenario
Workflle option on the HM Tools menu. This will delete the previously existing workfile
(requiring the run to start from the Distribution Module), but should free up the required amount
of memory.

8. Troubleshooting

Installation Problems

All the information contained in this section may be found in the "Readme.txt" file located in the
HM 5.0 home directory.

8M 5.0 Workstation Prerequisites

The HM 5.0 is a Visual Basic application designed to run on a Windows 95, Windows NT 3.51,
or Windows NT 4.0 workstation and interface with Microsoft Excel Version 97 with the
Microsoft Office 97 Service Release I update. In addition to Excel, the "User Adjustable" inputs
and other inputs to the application are maintained in a Microsoft Access 97 database that also
resides on the workstation. It is not a requirement to have the MS Access software installed on
the workstation, however, certain libraries must be in place for Excel to communicate with the
Access database that is installed as part ofthe Model application.

Excel must be set up to work with MS Access.
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This is an optional feature that may not have been selected when Excel was installed. If this
feature ofExcel was not installed, the HM 5.0 application will not function properly. The most
common symptom is the Distribution Module will stall and the status message "Copying Scenario
Inputs..." is displayed on the status bar. Another symptom may be a message something like
"Runtime Error '424': Object Required" or another message that complains about "VBA Jet."

The most reliable way to verify that this option is installed is to rerun the Excel Setup Program
and check the options listed on the AddlRemove Components form.

Another, slightly less reliable, solution is to verify the existence of a library file called
"DA0350.DLL." This solution is less reliable because the Model Installation process places a
copy of this file in the appropriate directory for use by the Visual Basic code. Therefore,
depending on when you look for this file, (before or after the HM 5.0 Installation routine) it may
be in the correct directory but still not "registered" with the Windows operating system. This file
will most commonly be installed in the following platform specific directories:

Win 95: C:\Program Files\Common Files\Microsoft Shared\DAO
Win NT3.51: C:\WINNT35\MSAPPS\DAO
Win NT4.0: C:\WINNl\MSAPPS\DAO

To properly install and register this feature the Excel Setup Program must be rerun. When you
get to the point where you can AddlRemove Components, Click on the AddlRemove
Components button. On the next form select the Converter, Filters, Data Access option. On the
next form select the Data Access option. Continue from this point by clicking the appropriate
"OK", "Continue", or "Next" buttons to install this option. Once the Data Access option has
been installed the errors/symptoms listed above should be resolved.
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Column

R50_distribution.xls
cluster input data

Name

(

Equation Listing

Formula

(

Hatfield Model, v5.0
Distribution Module

Description

r
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A wire center The data for this sheet is taken from the ClusterData table in the access database.

B company

C operating company type

D CBG geocode

E cluster

F overall quadrant

G overall omega

H overall alpha

I overall radial dist ft

J outlier indicator

K cluster quadrant

L cluster omega

M cluster alpha

N outlier radius, ft

0 area, sq mi
p aspect ratio

Q spare

R density, lineslsq mi

S Rock Depth

T Rock Ardns

U SurfTex

V WtrTblDpth

W tot lines

X total business lines
y residential lines

Z special access

AA public

AD single-line business

AC households

AD I-hu detach

AE I-hu attach

AF hu-2

AG hu-4
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Column

RSO_dlstributlon.xls
cluster input data
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(

Equation Listing

Formula
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Hatfield Model, v5.0
Distribution Module

Description

r
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AH hu-5-9

AI hu 10-19

AJ hu-20-49

AK hu-50+

AL mobile

AM other

AN businesses

AO employees

AP cluster fraction of wire center
lines

AQ average outlier loop length

AR total outlier lines
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Workbook:
Worksheet:

Column

R50_dlstrtbution.xls
calculations

Name

(

Equation Listing

Formula

(

Hatfield Model, v5.0
DIstrIbution Module

Description

r
A CBG ='cluster input data'!D2 repeats principal CBG for cluster

B cluster ='cluster input data'!E2 repeats cluster or outlier ID from cluster input data

C Main feeder distance (ft) =IF(P2=O,'cluster input Distance along main feeder route from wire center
data'! 12*COS(PIO/180*DM2)*IF(difCsfc>1,dstnc_mult, I ),O)*lF(fdr_steer_enable,f to point at which subfeeder cable departs to connect
dr_fte_air,l) with cluster; includes adjustments for difficult

surface routing increase, if selected, and for route/air
ratio, if feeder steering enabled

D Basic subfeeder distance (ft) =IF(P2=O,'cluster input perpendicular distance from main feeder route to
data'! 12*SIN(PIO/180*DM2)*IF(diff_sfc> I,dstnc_mult, I),0) center of cluster, adjusted for difficult surface

rerouting, if selected

E Total feeder distance (ft) =C2+D2 Calculates sum of main and subfeeder distance for
cluster

F Fiber Indicator =IF(OR(E2>fiber_dist,E2+T2+W2+O.5*AX2+0.5*AW21U2>max_cu_dstnc,CK2=1 Computed value of 1 indicates fiber feeder required
,DN2+DP2<D02),1,0) for this cluster; fiber required if feeder distance>

fiber feeder crossover distance, max distance from
wire center to extremity of cluster> maximum
allowed copper distance, outliers present, or
fiber+DLC costs less than estimated copper feeder
life cycle costs

G aspect ratio =IF(AND(rect_clustr_switch,'cluster input data'lP2>0),'cluster input data'!P2,1) selects input aspect ratio if rectangular cluster
calculations are enabled; otherwise, makes clusters
square

H Rock placement multiplier =IF(rock_hrdns="HARD",hardylc_mult,softylc_mult) Selects hard rock factor when shown in cluster input
data, otherwise inserts soft rock factor for use in
calculation of rock multiplier

I Rock multiplier adjusted for =IF(OR(ISBLANK(rock_depth),rock_depth>bdrock_thresh),l,H2-(H2- Adjusts rock multiplier linearly with bedrock depth;
depth I)/bdrock_thresh*rock_depth) if bedrock is below placement depth, the factor is

unity; at zero depth, the factor is the basic
placement factor in column H

J Difficult surface multiplier =IF(ISBLANK('cluster input data'!U2), 1,IF(ISNA(VLOOKUP('cluster input Obtains difficult surface condition placement factor
data' !U2,surf_text,2,FALSE», 1,VLOOKUP('cluster input from inputs sheet.
data'!U2,surf text,2,FALSE)))

K Lot frontage, ft =IF(P2=O,MAX(66,SQRT(0.S*02»,0) The width of a lot, which is equal to
The maximum of 66 feet OR

If the Subcluster Indicator is 0, the square root of
half an average lot area

Computes lot frontage in feet from average lot size
using assumption that depth is twice the frontage
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(

Equation Listing
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Hatfield Model, v5.0
Distribution Module

Description

r
L lot depth, ft =2*K2 computes lot depth as twice the frontage

M Households ='c1uster input data'!AC2 repeats household count from cluster input data

N Businesses ='c1uster input data'!AN2 Repeats total business line count from cluster input
data

0 Average cluster lot size, sq ft ='c1uster input data'!02/Q2*5280"2 This is the smaller of:

The maximum lot size, OR

Computes average lot size from cluster area in
cluster input data and computed estimate of
subscriber locations within cluster

P outlier indicator =IF('c1uster input data'!J2=1,1,0) indicates whether record pertains to cluster or outlier

Q Total locations =hh_det+0.5*(hh_att+hh_2+hh_4+hh_59+hh_IOI9+hh_2049+hh_mob+hh_other+fi Estimates effective number of subscriber locations
rms)+hh 50/4 by weighting different housing types

R Lines =lines_adj total lines, including special access, in cluster or
outlier

S backbone length divisorlRT =MAX(I,CEILING«MAX(0,2640*SQRT(c1ustr_area*aspect)- backbone cable length divisor, normally unity,
multiplier depth)/(0.5*max_cu_dstnc», I» computed whenever backbone distance exceeds one-

half the user-set maximum cable distance; used to
ensure copper distances do not exceed maximum;
application divides the length ofeach backbone
cable and increases the number of cables (there are
normally two)

T Backbone cable length =IF(AND(P2=O,V2>2),MAX(0,2640*SQRT(c1ustr_area*aspect)- Computes backbone cable distance as distance from
depth)/S2,0)*IF(diff_sfc>I ,dstnc_mull,1) center of cluster to point one lot depth from cluster

boundllJY; includes adjustment for aspect ratio if
enabled, allowing rectangular clusters

U branch length divisorlRT =MAX(1,CEILING«MAX(0,2640*SQRT(c1ustr_arealaspect)- branch cable length divisor, normally unity,
multiplier fronUot)/(O.5*max_cu_dstnc», 1» computed whenever branch distance exceeds one-

half the user-set maximum cable distance; used to
ensure copper distances do not exceed maximum;
application of factor increases number ofbranch
cables and corresponding shortens each

V number of branches (per =IF(P2=O,CEILING(5280*SQRT(c1ustr_area*aspect)/(2*depth),1),0)*U2*2 computes the number ofbranch cables in a cluster;
cluster) branch cables extend from the backbone to either

side to a point one lot width from edge ofcluster

W branch length =IF(AND(Q2>2,P2=O),MAX(O,2640*SQRT(c1ustr_arealaspect)- Distance from the backbone cable to the edge of the
fronUot)/U2,0)*IF(diff_sfc> I ,dstnc_mull, 1) occupied cluster area, less one lot width; includes

aspect ratio factor which allows computation of
rectangular clusters


