HM run with BCM2 inputs

¢ Investment
— fill factors
— structure percentages (aerial, buried, underground)
— no sharing of structure
~ switch line size break points and costs
- end office traffic-sensitive fraction
— switch max line size

¢ Expenses
— use of BCM2 expense methodology

¢ Results
- Hatfield investment 4% higher than BCM
- Hatfield monthly cost 16% higher than BCM



With similar inputs, Hatfield yields similar

results to BCM2 for loop investment

Maryland - Comparison of BCM2 and HM 2.2.2 resulits

2,5651.27

Total

0-5 5-200 200-650 650-850 850-2550 >2550
lines/sq mi lines/sq mi lines/sq mi lines/sq mi lines/sq mi lines/sq mi Totals

HM 2.2.2 Investments per line

Loop $ 331214 $ 120804 $ 615.22 § 502.62 $ 587.86 $ 701.03 § 727.79

Switching $ 18213 § 17669 $ 172.28 $ 168.53 § 169.78 § 176.73 $ 17443

Total $ 349427 § 138472 § 787.50 $ 671156 § 75764 $ 877.76 §$ 902.22
BCM2 Investments per line

Loop $ 243736 $ 145467 $ 733.00 $ 70567 $ 62270 $ 53430 $ 758.27

Switching $ 11059 $ 126.03 $ 11113 § 106.85 $ 104.10 § 10116 $ 108.09




Conclusion

¢ Comparison of models bolsters confidence in integrity of
loop investment modeling process
~ Models are similar in approach to modeling loop investment
~ Hatfield yields similar results to BCM2 given similar inputs
- BCM2 is too inflexible to accept Hatfield inputs

¢ Hatfield inputs more accurately reflect engineering
practice than BCM2 inputs

- HM model defaults are supported by documented sources and
expert experience

- However, unlike BCM2, the default values can be changed

¢ For investments beyond loop, for expenses, and for
monthly cost development, Hatfield totally outclasses
BCM2



Conclusions

¢ Hatfield Model is superior tool for both universal
service and network element costs

— Only model to estimate costs for both unbundled
network elements and universal service

~ Only model to accommodate state/technology
differences in expenses, ROR, depreciation, taxes, etc.

- More flexible -- key input variables can easily be
adjusted

— Only model to fully comply with TELRIC principles

» BCM2 uses embedded expenses
» BCM2 does not consider total demand
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$ 229180242
$ 09240
$ 100500,363

$ 450,810,068
781,801

$ 132,730,844
$ 100.78
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§ 437,000,747
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$ 687573384
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s 622.70
$ 114,961,553
s 104.10
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$ 0222
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3,381,780
$ 78827
$ 3N.184.488
s 108.09

$ 2.914,887,906
$ 860.60

906%

161%



Maryland - Comparison of BCM2 and HM 2.2.2 results

o-5 §-200 200-650 650-850 850-2550 >2550
lines/sq mi lines/sq mi lines/sq mi lines/sq mi Hines/sq mi lines/sg mi Totals

Hatfleld 2.2.2 (defaults) (#1)
883 445,450 334,972 102,463 781,831 1,720,469 3,396,068

houssholds 676 287,193 192,189 55,870 445,408 840,124 1,821,548

Monthly Cost (USF) $ 68.15 $ 2048 $ 19.23 § 1871 § 1558 § 1391 § 17.44

BCM2

fines 100 576,353 470,814 184,978 1,072,219 1,047,206 3,351,750

households . 331,208 215,821 87,736 554,336 560,177 1,749,278

Monthly Cost (USF) $ 53.85 § 3068 $ 2524 § 2456 $ 206 $ 21.00 $ 25.83

Difference using defaults $ 1430 $ (10.20) $ ©.01) $ (7.85) $ (7.28) $ (1.00) 8 (8.39)
HM 2.2.2 (no sharing of structure) (#3) $ 76.77 $ 3215 § 2007 $ 1760 § 1796 $ 1780 § 20.96
Difference s 209 $ (753) $ (5.17) 8 (6.96) $ (4.90) $ (3.20) $ (5.47)
HM 2.2.2 (Ml faciors & structure)* $ 8237 § 3542 $ 2194 § 1883 § 1904 § 20.19 $ 2263
Difference $ 285 $ (4.26) $ (3.30) $ (5.73) $ (382) $ ©081) $ (3.20)
HM 2.2.2 (switching)** $ 872 § 36.70 $ 23.04 § 1987 $ 20.11 $ 2131 § 23.60
Difference s 2087 $ (2.98) $ (2.20) 8 (450) $ 275 $ 031 § (2.23)
HM 2.2.2 (factors)*** $ 837 $ 3704 $ 247 $ 2034 § 2061 § 2180 $ 24.08
Difference $ 2088 $ (264) $ m s “22) $ 2.25) 080 $ .77
HM 2.2.2 (tier one)**** $ 8167 § %66 $ 2343 § 2037 $ 2089 $ 235 $ 24.23
Difference $ 2782 § (3.02) $ (1.81) $ 4.19) $ (197 8 135 § (1.50)
HM 2.2.2 (BCM2 Expenses)™*** $ 80.14 § 3894 $ 2723 $ 2490 $ 2658 $ 2067 $ 29.90
Difference $ 2620 § (0.74) $ 199 033 $ 372 $ 867 $ 4.18

* this run uses BCM2 fill factors, structure percentages, end office traffic-sensitive fraction, forward-looking net ops factor, no structure sharing (#4)
** this one subsiitutes BCM2 switch size breaks and per-ine plus per-iine fixed costs (#5)

*** this uses actual CO switching and circult equipment expense factors for BA-MD (#6)

****this uses expense factors for ol Tier One LECs (#7)

sse5ihis uses the BCM methodology for sxpenses, discarding HM expenses entirely

10/8/96 Page 1



End Office Tratfic-Sensitive Fraction
Forward-Looking Network Operations Factor
Central Office Switching Expense Factor
alternative CO swilching factor

alternative circuit equipment factor

Fil Factors
Feeder
0-5

5-200
200-650
650-850
850-2550
2550+

Distribution
0-5

5-200
200-650
650-850
850-2550
2550+

Distribution Structure
Aerial Fraction

0-5
5-200

850-2550

Buried Fraction

Inputs

Detault _BCM Valug
70% 30%
70% 100%

2.69% wa

0.0269 wna

0.0153 wa
65% 75%
75% 80%
80% 80%
80% 85%
80% 85%
80% 85%
50% 40%
55% 45%
60% 55%
65% 65%
70% 75%
75% 80%
50% 10%
50% 20%
50% 30%
50% 30%
40% 20%
65% 10%

Page 1

Set to actual BA-MD factor or actual Tier 1 factor
Set 1o actual BA-MD factor or actual Tier 1 factor
Set to actual BA-MD factor or actual Tier 1 factor



0-5
5-200

850-2550
2550+

Underground Fraction
0-5 ,
5-200

850-2550

Copper Feeder Structure
Aerial Fraction

0-5

5-200

850-2550

Buried Fraction
0-5

850-2550

Underground Fraction
0-5
5-200

FIERER

5%

0.05
0.05
0.05

Inputs

70%
70%
70%
60%

| keep underground fraction at same level as defaults, put remaind.

10%

03
0.28
0.25
0.25

0.2

0.1

0.65
0.68
0.7
0.55
0

0

0.05 | keep underground fraction at same level as defaults, put remaind:
0.05
0.05

Page 2



inputs

650-850 : 0.2 0.2
850-2550 0.8 0.8
2550+ 09 09
Fiber Feeder Structure
Aerial Fraction
0-5 0.35 0.05
5-200 0.35 0.15
200-650 0.35 0.3
650-850 0.2 0.3
850-2550 0.1 0.2
2550+ 0.05 0.1
Buried Fraction

. 05 0.6 095
5-200 0.6 0.85
200-650 0.6 0.7
650-850 0.6 0.7
850-2550 0.1 0.8
2550+ 0.05 0.9
Underground Fraction
0-5 0.05 na
5-200 0.05 wa
200-650 0.05 va
650-850 0.2 wa
850-2550 0.8 na
2550+ 0.9 wa
Terminal and splice per line $ 3500 $ 48.22
Average lines per business location 4 10
Distribution structure % assigned to telephone

aerial 0.33 1
buried 0.33 1

Page 3

| keep underground fraction at same level as defaults, put remaind



underground
Feeder structure % assigned to telephone
aerial
buried
underground
Switch Maximum Line Size
Switch cost points
Low line size
Mid line size
High fine size
Low line size
Mid line size
High line size

0.33

0.33
0.33
0.33

100,000

lines
2,782
11,200
80,000

220.00 §
86.00 §
58.00 $

L XX

Inputs

-

500,000

10,000
100,000
500,000

140.00
109.00
103.00

Page 4



% g i & # : ¥ fis G-

s 4,202,774 § 5,605,168 § s $ s s 9,807,942
Ark s 1.785,767 § 12482,280 § - s -8 -3 - Is 40,262,048
Arizona s 20,087,913 § WAMNTT0 § - - -3 - Is 3,537,683
California [} 20635413 § 71,833,710 ¢ - 3 - 8 - 8 - Is 92,269,122
Colorado $ 27,391,455 § 40,601,073 § 2,219,543 § - $ - 8 - 18 70,272,070
Connecticut s - 8 17438388 § -8 I D - Is 17,438,368
District of Columbia $ -8 -8 4,278 § €97 § - 3 e L) 4,975
Delaware ] 49,768 § 5488528 8 -3 -3 -8 - 1s 8,518,204
Florida ] 5320084 § 32,193,613 § 553,214 § - -8 - Is 38,064,970
Georgla s 398,043 § 6,080,488 § s ' -8 T 70,043,511
lows s a0 3 18,130524 § - ] [ s 22,839,423
{idaho ' 11942274 ¢ 12138714 § -8 D [ - Is 24,077,588
Hlinols ] 828,004 § 28798457 s ] s s 29,426,481
Indk s B 186,461 8 27,343,189 % - 8 ] 1] $ 27,514,851
Kansas ] 13,928,280 3,082,000 3 - s s $ I 38,980,289
Kentucky i [} 1,517,884 3§ 49377858 & $ $ s - Is 50,898,720
Loulsk: $ 11,324,803 8 "T85 3 s - s - 8 - Is 1,557,818
Massachusetts [ -8 24035878 - s -8 - - Is 24,035,878
Maryland ] 390821 $ 32,687,428 § -8 ) - s - Is 33,058,049
Maine ] 4581870 & 21,803,398 § - - s -3 - Is 26,387,088
Michigan ] $997.684 54411,254 -8 .8 -8 .1 0,408,918
Minnesota s 9631508 ¢ 30,877,250 § - s - - 8 - Is 40,308,758
Missouri o ] §,051,1%0 3 . ARATI437 3 595,545 3 [} U ] 51,118,173
Mississippl 3 19,745,222 § 83,231,700 § -8 -8 -8 - 1s 102,978,822
Montana [ 18,475,598 3§ 7,713,958 8 ' 3 - s s 24,189,588
North Carolina T 494,121 3 20,067,614 s ] [ ] 28,541,820
North Dakota s 4142101 § 2,993,200 ¢ . ] $ ) ] 7.135,310
Nebraska ] 13,367,935 3 12648801 § Tiier822 8 3 3 [ 27,182,258
New Hampshire T 1,035,501 § 15,359,601 § ) 3 [} 18 18,395,192
New Jersey s 203004 3 15523422 3 s I3 B t s 15,807,308
New Mexico s 23891718 8 18,348,593 § s 1 [} - ] 42,234,309
Nevada I 1827018 3 sTeAse § -8 s s 3 23,391,802
New York n 2,216,083 3 44388 3 1,028,207 § s s s 87,731,054
Ohlo i 0 2149 20,901,773 3§ - s T - s s 28,923,271
Okiahoma s 16,923,608 3 43404008 3 oy . 3 [ 80,327,768
Oregon ' 7823365 § 21333878 § s ) T - s $ 20,987,244
Pennsyivania s 1954305 §  54847,989 § ' i} s ] 58,802,204
Rhode Island 3 ) 4284520 § - s -8 - 8 - Is 4,284,520
South Carclina s 1595225 8 34,531,000 § - -8 . s -1 38,126,324
South Dakota ] 4488729 8§ 4921897 § s s ] s 9,410,828
Tennessee s 1,571,768 8 6,284,845 § - s $ $ - s 67,856,634
Texas s 8431557 ¢ 1,884,187 3 - % s -8 s 118,095,744
Utah 3 12146812 § 13375843 § 378,827 § 3 $ s 25,099,002
Virginia s 573498 “ATIAT § 3 - s 0 45,044,961
Vermont s 301782 8§ 1484,318 3§ -8 [} -8 ] 15,636,100
Washington 3 7,341,057 § 18,000,867 § s ] - ' — $ 25,371,724
Wisconsin s se7.30¢ 3 12,971,028 3§ N 1 - $ 13,538,333
West Virginia ) 3 1,952,188 § 53,105,918 § -8 ] - s 35,058,111
Wyoming [ 14,552,963 8 5324347 § $ s ] -1 19,877,910
Total $ 375,957,350 § 1,567,608,788 $ 6,004,995 § 697 § N N 1,949,661,828
ICORBO-1.XLS RBOC Total Sub § DRAFT
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Alabama ) 3 83,141,198 § 183,867 3 - 8 - 18 109,200,299
Ark [] 28451302 § 65,397,334 § - $ - 8 - |s 93,843,638
Arizona $ 39,885,168 § 7.942,195 § - $ - 8 - 13 47,807,363
California ] 152,569,084 § 79,042,849 § 34,880 [ [ - Is 232,825,148
Colorado [} 18,341,248 § 8,507,575 § 108,119 $ - 8 - 18 24,953,938
Connecticut s -8 1,801,085 § 126,571 [ $ - 18 1,753,387
District of Columbia $ - $ - $ - $ $ - 3 -
Delaware s N .8 - s Y -1 -
Florida 3 14,221,181 § 72,449,573 § - [ 3 - s 86,678,754
Georgla [ 15,334,45¢ § 100,422,130 § 12,871 [] - 8 - I 115,769,457
lowa s 27,163,984 3§ 11117 s - [} $ - s 100,782,081
Idaho [ 29,483,017 § 0634068 § - $ - 8 - i 39,097,883
illinols [ 11,015,018 § 121,847,512 3,132,221 [] [] - 13 138,594,782
Indiana $ $83,508 § 39,957,143 § - $ $ $ 90,840,849
Kansas 3 50,013,645 $ 35,383,354 § - $ $ $ 85,376,999
Kentucky [] 219903 8 85,717,231 § [ [ [] $7,917,084
Louisiana $ 9,267,685 § 19,505,295 § - $ - $ - ] 28,772,959
Massachusetts $ - 3 1,062,880 § 41,371 $ $ - 18 1,104,280
Maryiand [ -8 182,939 § - [] - 8 - I 182,938
Malne $ 4861345 § 17,924,248 % - $ -8 -1 22,585,581
Michigan [ 14,821,774 3 86,906,211 § - ] $ - 1 101,427,988
Minnesota $ 39809212 ¢ 74,518,087 § 339,241 [ -8 - 1S 114,664,540
Missourl s 47,312,399 § 108,491,732 578,935 [ -8 - I8 158,383,085
Mississippi [ 11,361,200 ¢ 16,694,783 § 107,769 $ -3 - 1 28,183,782
Montana [ 47.713,088 § 5,448,498 3 - $ -8 - 1 53,165,582
North Carolina Is 3409753 ¢ 122876921 § - [ [ [ 128,088,674
North Dakota i 29,277,58 $ 2742321 § - [} [ s 32,018,878
Nebraska . s 37,149,902 § 12,916,563 § 884,280 s 186,704 3 [ $1,117,539
New Hampshire s 11850 3 5457389 % 1 s 1 se10.018
New Jersey 1§ w27 8 3958121 3 189,147 i S8 s 4,288,895
New Mexico ] 30,605,232 § 4,398,800 3§ 20,287 % ] ' 55,032,319
Nevada s 338371 3 +303,084 3 T ' Ty 1 33,328,617
New York [ 13688276 § 74,985,678 § 1,418,560 1 - ] ] s 90,183,238
Ohio s 128,738 3 114,216,700 § 961,761 [ -8 - 1 113,307,198
Okljahoma [ 78,383,262 § 39,707,199 § - 3 3 ] 118,090,482
Oregon ] 34,790,290 3 30,709,277 § 1,293,508 ] - 8 - | 6,793,074
Pennsytvania $ 2,432,084 $ 83,034,885 § - $ ] $ 85,446,929
Rhode Island $ - $ - $ - $ - $ -
South Carolina 3 2,293,242 § 54,533,573 § - $ - $ - $ 58,824,815
South Dakota [} 24,856,808 $§ 6,204,556 $ - $ [ $ 31,081,384
Tennessee $ 2480342 § 1820008 3 - ] [ - s 64,310,440
Texas [ 182,757,175 § 146,562,019 - s - 8 - ] 329,319,188
Utah $ 21,381,009 § 2997952 § 4,897 3 3 $ 24,411,998
Virginia 3 2,137,344 § 79,080,958 § - [] - 8 3 1,218,302
Vermont s 50,115 § 7,691,350 $ - $ [ [ 7,741,465
Washing [ 26,482,720 § 39,968,955 § 240,117 ] s - 1 6,697,792
Wisconsin 3 14,296,015 § 48,880,868 ¢ - $ -8 $ 111,178,831
West Virginia [ 6,280,155 § 26,098,376 § 84,885 s - 8 [ 32,451,387

min, - [ 5,205,563 § 1,225407 % 76,142 ) ] . 1 8,597,112
Total $ 1,153,791,245 § 2,201,624,387 § 9,911,962 § 1325627 § 186,794 3 $ 3,366,840,018
ICORBO~1XLS Ico Total Sub $ DRAFT
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30,078,008

148,748,387

$ $ $ 183,867 3 - 3 -8 $ 179,008,241
Ark B 36,237,070 § 97,879,614 § 3 - 8 D ) $ 134,116,884
Arizona $ 67,563,001 3§ 48,381,985 3 ) -8 -8 $ 116,345,048
California ] 173,204,507 § 150,678,359 § 34880 1178544 % - 8 3 325,004,211
Colorado [} 43,732,700 3 49,100,647 3 2,384,662 $ -3 $ s 95,226,009
Connecticut $ - 8 19,039,433 § 126,571 $ 28251 § -8 $ 19,192,255
District of Columbia s - 8 - 3 4278 3 w7 3§ ) s 4978
Delaware $ 49,768 § 5408528 3 . - 3 - 8 $ 5518284
Florida [} 19,547,268 § 104,643,186 § 533,274 § - s -8 $ 124,743,728
Georgia $ 19,323,408 § 160,482,598 & 12011 § - s ] ] 185,818,968
lowa ' 31,663,083 8 91,757,641 3 A [} - s s 123,421,504
idaho ] 41,408,291 § 21,770,580 § ) ) -8 ] 3,178,871
litinols [ 12,243,022 3 150,845,980 31822 s s ] 168,021,212
Indi $ 43,98 3§ 117,305,332 ¢ . ) - 8 [] $ 118,155,300
Kansas ] 63,341,928 % $0,415,363 3§ -3 . 3 ' s 124,357,208
- 3 ST 8 118,096,088 & 3 s ) s 118,812,818
$ 20,592,488 ¢ €©,738,110_$§ K - s .3 s 90,330,578
$ -8 25,098,758 § 0§ -3 -8 $ 28,140,127
Maryland 3 390621 8§ 32,850,367 ¢ -8 ] - 8 [ 33,240,988
Maine $ 9,243,018 3 9729841 8 -8 - - s 43,972,358
Michigan s 20519438 § 141,317,485 § . 3 .8 - 8 3 161,036,903
Minnesota ] 49440721 § 103,303,337 ¢ 339,241 $ - 3 -3 ] 155,173,298
Missourl - s 53,363,589 § 152,983,189 _§ 1,174,430 3 3 ] 3 207,501,238
Mississipp! ] 31108422 4 9,926,402 § for.ren § ) ) ] 131,140,674
Montana $ 84,194,684 § 13,160,454 § S - $ $ $ 77,355,138
North Carolina 18 3503874 § 150,744,820 § $ $ $ s 184,644,404
North Dakota [y 33419857 3 5,738,831 - s s [} ] 39,155,188
Nebraska Ts 50517838 3 85563364 3 2031802 8§ 3 T ¥ [ 108,299,707
New Hampshirs 4 1197,180 § 20,317,050 § o3 s -8 s 22014208
Now Jersey s 322511 3 19492842 % 289,147 3 1 ' ] 20,094,201
New Mexico s 74498948 § 22,745,393 28,287 $ KN Ty s 37,270,628
Nevada 1z 56287 12,147,850 8 0882 § Ty kN s ser20119
New York [ 1590433 3§ 180AT2485 3 24u767 8 N $ [ 177,914,200
Ohlo i s 150234 ¢ 1431184748 I - s [ s 144,230,470
Oklahoma 3 95,306,967 § 83,111,282 3§ -8 - 8 $ ] 178,418,249
n . $ 42,413,655 % 52,043,156 § 1,293,806 § N ] - 8 [ 95,750,318
Pennsylvania s 4388370 3 137,882,884 ] ] $ $ 142,269,223
Rhode Island s - 8 4204520 3§ - 8 -8 - 8 ] 4,284,520
South Carolina ] 3,388,487 % 9,084,673 3 - - s - 8 -8 s 92,953,139
South Dakota ] U858 § 11,128,483 8 - 8 ) 3 ] 40,471,989
Tennesses $ 4082111 § 128,104,941 § -8 -3 K $ 132,167,084
Texas $ 219,188,733 ¢ 228,226,208 § - 8 .8 $ $ 447,414,939
Utah [} 33527851 3 16,373,595 § 381,524 3 28,108 3 $ $ 50,311,078
Virginia [} 2,710,838 § 123352424 § - % . 8 [ [ 126,263,263
Vermont [} 851,897 § 22,525,660 § -8 1 $ s 23,377,568
Washing ] 330,777 3§ 57999822 § 240,117 _§ 1 - s $ 92,069,518
Wisconsin ] 14,863,318 3 eS8 8 -8 s $ s 126,715,018
West Virginia ] 8,240,381 § 79,204,203 % 64,058 § s [} $ 47,509,498
Wyoming s 19,848,528 3 4,550,354 § 78,142 3 s $ [} 28,475,022
Total $ 1,529,748,595 § 3,769,323,174 § 15,816,957 § 1,326,324 § 186,794 § $ 5,318,501,843
ICORBO-1XLS industry Totai § DRAFT
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