
. , 
4 

\.0 
C1' 
0 
w 
U) 
,.,1 
-o 

I 

"' " 9C ·; ., 

\.0 c 
C1' 
c.. 
N 

.• 

"' "' 
""""' I 
N 

., 
-- 90 

~ CT II 

EH 
LE 
Ll' 

0 1 

1«-­
I ~r 

WAS--­

OTH 

• ORrGrNA~ 

-700 

101 N --· 
~ ne·,FL 3230' 
104-
'Alt: 104 •:o.ae 1 

September 2, 1998 

Hr3. Blanca S. Bayo 
Director, Division ot Record• and Reportino' 
rlodda Public Service Collllai,.ion 
2~40 Shu=ard Oek Boulevar d 

( 
J 

Tallahaasoe, florida 32399 
: J 

U) 
:n~ I ,., 
n .-., ( -o 

I 
(' N 

-o =;. :z 
(;) •, . f:' 

0 0 

RE: Docket No. 980696-TP 

Dear Hrs. Bayo: 
0 

Enclosed t or filino in the above referenced dockets on 
behal f ot AT'T ot the Southern States, I nc.'s IAT,T) and HCI 
Te!Pcommunicationa Corporation is lhe Rebuttal Testimony of 
Catherine Petzin;er, John Hirahleitec, Michael Majoros. Arl 
L~rm~ . And Don Wood/Bria n Pitkin. Please note that tho Rebuttal 
Exhibit C£P-l attached to Catherine Petzinoc r ' s Rebuttal 
Testimony mAy contain proprietary confidential buaineas 
information and ia beino t iled aep•rately in accordance with Rule 
2~·24.006( 5), fl orida Adainiatratlve Code. 

Coptos ot the fore;oino are bein9 served on all parties or record 
1n accordance with the attached Certi!icate o! Service. Thank 
you for your assiatence In thia aalter. 
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~lfteul or IDYla& 
PO(jWf tl06tl·~· 

1 KERESY CER'lllfY tha.t a true and correct copy of the :foregoing 

was furnished vie ~hand deliveryt ••Fedaral Expreaa and u.s. Hail 

to the !Q.l.}.owing parties o~ ncord on this 2°d day of Paptember, 1 998: 

WilliaJII CQK 
Flo~ida !'ub\-ic S.rv~ce 
Coallllisaion 
2540 Shuaard oak Bouleva~ 
Tallahaaaee, rL 32399-0$50 

Richard Mahon._ 
8oppinq t.v rira 
Poet Office 80~ 6526 
Tallabaalee, rL 32314 

J ack Shreve 
Office of Public CQ~ael 
c/o Tbe .florida U.Oialature 
111 Waat Kadieon St~et 
RQQIII 812 
'l'allahaaset, J'L 32399•1400 

Kimberly c-.vall• • 
G'l'E Service ~ncorpora:tec!f 
1 Tampa City Ceter 
201 N. rran~lin street 
T81ftP8, FL 33602 ' 

carolyn Kal'ek 
VP o! ReQUlato~ Atfaira 
Southeast ~eqion 
Time ••rner ~unlcations 
Naabv11le, TN 37221 

Joaepb A. McGlothlin 
Vicki Gordon Ka~n 
McWhirter, Reeve11 
-~othlin,oavidaon, Ria( ' 
'llakaa, P.A. 
117 s . Gadfden Street 
TallahJsaee, J'L 32301 

Floyd R. Self 
Hesaer, Caparello ' Salt, 
P.A. 
215 s. Monroe Street 
Sui te 701 
Tal1ahalaee, FL 32301-1876 

Brian Sulmonetti 
lforldCOII, Inc. 
1515 s. federal Hiqhway 
Suite 400 
Boca Raton, n 33432 

Nancy 8. White 
Robert G. Beatty 
c/o Nancy Sillls 
150 s. Monroe Street 
Suite 400 
Tallahaaeee, PL 32301 

Norman H. Horton, Jr. 
Keaeer, Ceparello ' Self, 
P.A. 
215 S. HOnroe Street 
Suite 701 
Tallahaeeee, rL 32301-1876 

Jaaee C. Falvey 
e.epire Comlllunicationa, 
Inc. 
133 National Busineae 
Parkway 
Suite 200 
Annapolis Junction, MD 
20701 

l 



Laura L. Galla;her 
Vice President-R~;ulatory 
MfeJ.n 
Plorida <:able 
Telec~ieations 
Asaociat:l.on 
310 N. Monroe Street, 
T&ll&ha4see, PL 3~301 

Hard..etEudy 
ALL.ttLL nollida, Inc. 
Poat Office Box 550 
Live Oak, PL 32060 

John P. £one 
J. Je.tfrey tablen 
Au&ley ' Mc:lCullen. 
227 South Calhoun Street 
Tallahassee, rL 32302 

David 8. I:J::win 
127 Riverairik Road 
Crawtordville, PL 32327 

Robert loj . PoiiL, :Jr. 
Poat Office Box 277 
Indiantown, PL 34956 

Mark !llmer, 
l'o.at Office Box 220 
502 Piftb Strlet 
Por~ st. Jo•, PL 32456 

TOll! McCak 
Poat Office &ox 189 
Quincy, FL 32353-0189 

Lynn 8. Hall 
Viata-onited 
Telecommunicationa 
Pos t Office 8ox 10180 
Lake Buena Viata, FL 32830 

Lynne G. Brtwe~ 
Northeast P,l.od<ta Telephone 
co. 
~;:+ Ot:fic:e BoX 48S 
Maflt;lenny, n 32063-o.e.s 

Kelly Gooc:IJU.;ht 
Frontier ~ca~ione 
110 s. Cl1nton Avenue 
Rocheater, NY 14646 

• 
Patrick Knight Wiggins 
Donna :. Canzano 
Wiogins ' Villacorta, P.A. 
Post Office Drawer 1657 
Tallahassee, PL 32302 

Steve Brown 
lntermedia CommunirAtions 
Inc. 
3625 Queen Palm Drive 
Tampa, FL 33619-1309 

Michael A. Gross 
Aasistant Attorney General 
Office ot the Attorney 
C..oneral 
PL-01, the capitol 
Tallabasaee, FL 32399-1050 

Chulee J. Rehwinklll 
Sprint-Florida, Inc. 
1313 Blairstone Rd. 
Ta4lebasaee, PL 32301 

Kenneth A. Hottman 
John R. IIllis 
Rutledge, scen1a, unc1orwo0c1 
Purnell ' Hottman 
Poet Off ice Box 551 
Tallahu .. a, FL 32301 

Paul t<ouroupas 
Michael McRae 
Teleport Com.unicationa 
Group, Inc. 
2 Lafayette Centra 
1133 21•• Street, till 
Suito 400 
Waahin9ton, DC 20036 

Su~anne F. Summerlin 
1311-8 Paul Ruseell Read 
Suite 201 
Tallehaaeee, FL 32301 

Peter K. Dunbar 
Barbe,• D. Auger 
Pennington, Moore, 
Wilkinaon, Bell ' 0Uob4r 
P.O. BoX 1.0095 
Tall&haaaee, PL 32302 
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BEFORE THE QR\G\NAL 

FLORIDA PUBLIC SERVICE COMMISSION 

REBU1TAL TESTIMONY OF 

DONJ.WOOD 

AND 

BRIAN F. PITKIN 

ONBERALFOF 

MCI TELECOMMUNICATIONS CORPORATION uci 

AT&T COr.lMUNICA TIONS OF THE SOUI'HERN STATES, 

INC. 

Docket No. 980696-TP 

September l, 1998 
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s 
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7 

REBurT AL TlSIIMONY OF 

DON J, WOOD AND BRIAN F. PITKIN 

ONUBAUOPATATCOMMUNICATIONSOFTHE 

SOti'I'DERN liT A TES, INC AND 

Ma TELICOMMUNJCATIONS CORPORATION 

DOCKET NO. 980696-TP 

I Q. pr.1ur STATI YOUR NAMES. BUSIJ"~ ADDRESSES AND 

9 DiSCIUB! YOU B.A(]{GROUNJ>S. 

10 A. MyDMDOIJDoaJ. Wood. Mybulinnuddta~li914SUccnVaUuy 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

TraU, A1pbaretta, Oecqia. llllllbc ame Don J. Wood wno prefiled 

diRct ~ iD lhlt pre ceedl!l& on AIJ&USI J , 1998, aod my blckaround 

IUid apcrieoce•clacribod iD Exhibit: _(DIWIBFP· I) 10 that 

. 
'"'"'WJDy. 

My name u Brie F. Pitkin. My business lddress u Klick, K.mt .t Allen, 

Inc. ("'CXAA"), 66 Cell CeDler Plaza, Sllik 670. Alexandria, Viralnla 

2231 ... Aftupclnatjooftom the University ofVirJin,II.J joined Petc:r1011 

Coftsultiae. L.P., wbere 1 wu IDvolved in doveloplna and lllllyr.lng lar&c 

d•&llbur41114 pafonniDa ccooomlc llli!)'ICS. ID 1994, I joiDed K.K..tA. 

s-.joi.~Wla the finn, llaave been lnvolwclln c:ott ll1alytes for tbc 

tek: ' al~ .S m1lroed lndusllla. Many of lbc lllii)'ICS that I 

¢ 



3 adsl.na oul or the Telecommunkatioos Act of 1996. I have ..Wyt.ed 

4 moddaiJI9fJIOI'Cd by AT&T aDd MCJ and varic-.:s other parties, 

S evmlnina bod! tho model USUI!Ipciooa and tcclmiquca that were utlllzlld. 
' 

6 Moll recccUy,l baveiUbmilled critiques of the Bcnchmadt Cost Proxy 

1 Model Rclcae 3.11n Alahama, Minnesoll, Mlululppl, Montw. 8(luth 

I CarolJna, Teamtaee, Te<u, Wubi11if0n and Wyomlna 

9 

10 Q. WHATD THE PURPOSE OP YOUR TESTIMONY? 

I t A. We have been uked by MCI Tclccommunlc:atlons Corporation ("MCf") 

12 

13 

14 

lS 

16 

17 

-sew and eommem oolhc rdativc merits of the tW Modd Rclwe 5.0. 

-lpOIIIored by AT&T and MClin thb procec:dfna- and tile Bmehmarlc 

Cost Proxy Model Rclwe 3.1 ("BCPM") spon:orcd by Bell South, Spri.nl. 

18 Q. BOW IS YOUil1DTIMONY ORGANIZI!Df 

19 A. Our leltiQloq.y 'if divided Into e!aht sectlotll. lo ~on I, wo swnma.riz:.e 

20 

21 

the prin!:iplc dcfi~~ of the BCPM. 1D Scc;tiooll, wo ~central 

tottina Issues !hat~ lhc pcliu 111 thiJ ~Ina· 1n Soctlon m. 

2 

._,, •• , • .tr;··· 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 Q. 

17 A. 

18 

19 

20 

21 

,.. 

TV, we critique1bo.BCPM JW!II:biaa module, tranJ;lOrt moch&lc and 

lianall.ai~ ln 8ec:tioa V, we llddrca,ln more cktall, the BCPM 

mttl!odQioay for a)cu!M;!na tbc cost of the loop - the largest cost 

~ ot'lmivmaiiiCMce. In Seclioa Vl, we critique the BCPM 

• vahla.. In Soctlcm VII, we ldcaus several elalma lhal the BCPM 

IIJIOI)JOI'I malcp ~ c:otupa:ilons between tbc 1-W Model ADd the 

provicliD& buic: loc&l exrbmp RrVice in the llatc of Florida. ln eontrul. 

tbeiWMOdelspontotcd by AT&T and MCI (and! presented in Don 

Woo4t dlred f,Citimony) doea provide a reliable es.tlma1c of IIIIi versa! 

ICrVIce COlla. 

ARE TBE.RE UBIBm TO YOUR TESTIMONY? 

Yes. Our 1es1lm<lll)' ioch>det 21 cxhibi13. u follows: 

OJWIBFP·l: n. BCPM terVin8 uu dc$i8111J arbiuvy 

DJWIBFP-2: AMI<Itle<S Praa ~ele titled "ASJC:SSmcnt Sou&ht 011 Bdl 

OJWfBPP-1: FCC Public Notice titled "Common Carrier Bureau Socb 

3 
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2 

3 

4 

.s 

6 

7 

8 

9 

10 

Jl 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

Cornman oo Model Platform Developmc:nt," Released 

Auaust 7, 1991 

DJWJBFP-4: Maps DlliiO'Wtln& lhll tbc BCPM does not lefYe all 

01\VIBFP·S: BCPM OUipllt rtpart~lbowiag the lnvatmen~IIDC! rost 

smer'IICd by the 8CPM usin& tbc BCPM's "default 

IWI!cld:as metbod• ~r/ the "SCM 1Witc1:Una method• 

DJW/BPP-6: HAl eonooctin~ 1UCCeSS ra1C by JWC and dalSlty zone 

DsWIBPP·7: ATA.T and MCIJune 10, 1998 Ex Pt~te illlng with the 

FCC titled "JW Model S.Oa- Why It fnaincua tbc 

Appropriate Amount af OiJuibutio.n Plant" 

Diy.'IBFP-8: BCPM ultimate grids vuy in size aero~ the United Statt.~ 

DJW/Bf'P-9: Bellcorecomperuoo of bulb v. btancb desia:n 

DJWIBFP-10: Onqlhical co.mparbon of the BCPM and HAI Model 

~ 10 CIIS!Omer location and ouuido plant clc$ign 

' 
DJWIBFP·II : lllustmion ofMST Ana.lysla on the BCPM 

DJWIBFP-11: Oraph of HAl Model Copper Analos Dimibution Loop 

~ 

DJWIBPP-13: The BCPM does not build cable to reacb modeled customer 

' locations 
·,· 

D.J\VIBPP-14: Sq~~&~e lo<.a are lncfli~lent and result In lnc~ued developer 

4 



,. DJW/BfP-.15: ~parison of the number of ICI'Vina areas ll!ld lines by 

2 company In the HAl Model and the BCPM 

3 

4 

s 

6 

7 

8 

9 

10 

II 

12 

DJW/BFP-16: Comparilon of I'OI.'fc miles by company in tt.e HAl Model 

aodthcBCPM 

Dtw/BFP-17: ~-Coot 11n1Ct1Ue ~for distribution llld feeder plant 

DIW/BPP-18: Compii .JO!l of HAl Model and BCPM cstim"cd d.istNICA"' 

to minimum lpll'.lllina 1ree dlslancea, by wire center 

DIW/BFP'-'19: Comperison of HAl Model and BCPM ettim••cd d1slanc:es 

1o0 pilnlmum spennina troo ~ by density zone 

DJW/BP1420: Leuu Crom Mctromall detailing acocodina ~me 

DIWIBFP-21: Con\plariS()n of annual charge (.IC'!orl in the HAl Model and 

thoBCPM 

5 



L EXECtJTIVE SUMMARY 

2 Q. PLEASE 8UMMAIUZE YOUR CJUTICIBM8 OF THE BCPM 

3 METHODOLOGY. 

4 A. "'be BCPM's greate11 6aw iJ its f.aihn to model a baste lou! cxchanae 

S Jwodc Ui1Da mott<flieient, forward-looldna costs based on the most 

6 

7 

8 

9 

10 

I I 

12 

13 

14 

IS 

16 

17 

!8 

19 

20 

21 

~ commetcially avtll.blc tco.:hnoiOi)' and equipment and acoerally 

IK~epo6 dcalp 1ft!. placement prhciples. u required by F. S. 364.025 (4) 

(b). 

Whlldll c:ost pi'oJ(y models IDIISt make JimpUfYina assumptiom (in order 

~ compl~ proq:ninalo reasoMhle time), these assumptions should 

rdlect. to the maximum exlent feasible. lhe real world deciJion-maJcina 

'thai eo;l.ncm \Jao'lO dcsip outside plant efficiently. Tho BCPM does not 

make reuonable UIWDjJtionJ In cstlmstlna the cosu that an dlicicnt 

provider would 1ntur for provicl.ing basic loc:altclecommunications 

As we will demonstrato in deu.iJ below, the BCPM aufrmin comparison 

with t1)e HAl Model on~ of the critic:al deslan clwactcristlc.s of the 

~~~!'~Work. Flair tbe BCPM likes no edVIIItage of !he IIIJC amount of 

~dUal e~\llloQ:ICr loc:a11oa information thalia currcntly pubUcly-avallablc in 

6 



2 

3 

4 

s 

6 

7 

8 

9 

10 

I I 

12 

13 

14 

IS 

16 

17 

18 

19. 

2~ 

21 

the IIWicetpla<:e. nor does it rely upon any sud! da1a that b JlfCSUIIUibly in 

the possessloo of 8ellSouth or the other lncwnbentloc:al exchange carriers 

("lLtiCs;. Instead, the BCPM reUes upon a series of~ 

a.munftions to :Jil«ou all customer locations to microgrids -· ueas of 

lpi)C'OXimately 1,500 fett by 1,700 feet (a process dlrc\wcd in greater 

cleW! taler 1n thb tatimouy) -lblt the BCPM r.rbitrarily over!& )'I on the 

JlaiC o{Plorida. B<:causo the &~'PM does not \IIC ldUa1 customer loea1ioo 

l~UcirmatloDtbi!IJ IV&II!lble in dellanina lu c:anier serving areas and, 

insteA evenly-diJiributt, customers al.ong roads, it cannot reflect the 

cOOc*ll:l~OD of eustoma'l that exist In the mil world. The BCPM 

~roecb ofd!Jpctsina customers as mucll as ~blc on a subset of roadJ 

iD e.dl C8 tends to overatato COlts. ln abort. a cost proxy model that docs 

not employ the most aceume demand Information available In Its 

al&Orilhms cannot dllciefttly deslp r.ciUtles to servelhese customers. 

Second, thc ~in which the BCPM D'ldhoclology emplo)'J theae road 

luno&Jie locations resulll in customenllll( being located at all. As we 

deacribe below, the BCPM docs oot scrw all households - a rcqulremCI'II 

for COlt proxy 11'10del1 that are to be wed to calculate uni venal ICI'Vicc. 

1bitd. tbe BCPM reUet upon thls IAitiC arbitrll')' grid atructll1t! • ., cstabliJh 

7 
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3 

4 

5 

6 

7 

I 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

tbe phyllcal ~of hs carrier letViDa m-eas. AI v.~ expllln ill more 

clelaiJ below, lbc lqat arid al:r.c em~ by the BCPM Ia too ll'll&ll to 

t1kc ftl11 ~ of the diail&lloop carrier \ DLC") tccbDo~ dill is 

Clll'l'all.ly IV&i4ble {or COIICCOirllina CIIStOIDet calla. AJ I raW I, the 

BCPM model• too 1114nY RrVf.na areas ill the sute, requirina execuive 

IIDOIAJtl o! COCICCIIInlioo ~ulpment (h letVina are& l.oletfacc - S.AI -

11111-DiaiW Loop Carrier- DLC) !:..011 too much lllbfoedet to connect these 

eerier eerviDa .as to maiD feeder cable IOUlCS. In ldditioo, bcc•use the 

aeopapllic locadon ort.lle arid system b lfbitrll)' - 14DOrina acrual 

customer loadioos - it oftat tubdividca poups of ewtomen !hat could 

(Slid, ill the real world, would) be letVOd to&elbcr, violatina bolh common 

NnJe and ICCeJ)tCd ou~aide plant c:nsln«rlni ;nctice. Exhibit: _ 

(DJWIBFP·l) Ulustnda dill the BCPM will treat 4 custorncn di.lfCftlllly 

dcpmdlaa on the locatioo of tbele custometa relative to the ubitrll)' arid 

localioa 

FOIUtb, wbile lbe BCPM employs too much DLC and too mllth subfcedet, 

It ltill falb to provide llllJlcJCIU db1rlbutloo plant to lldUIJiy rach the 

customer locations that ilhypothesl.zea. This ariaet bcceu• or two 

lddJtlooal t'"nptlOIII lllllde by the BCPM, L•., (I) to build dbuibutloo 

plant only wllh!D a "ro16-roduccd" qllldn.nt (the II'C& ot' which b Je1 equal 

• 
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6 

7 

8 

9 

lO 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

:w 

21 

Q. 

10 tl¥: roed mlleqe ill tbc qu.dmnt., multlpllc:d by 1,000 feet), aod (2) to 

"llmlt" tbc amouat of OOIIDCCtina. blckllone. and branch cable c:onstNeted 

ill tbat quai!tiDt 10 oo more than tbc road dis\anoc In Ibm qllldrmt. AJ M: 

d«Maltl~ below, me effect ofthae asswnpdons II 10 IJilll..mstimatc lbe 

amOUDt ot dlslribuiloo cable requim1 Ind. in most cues, to c:onstnlc:t ,..,, 

lm ~dian • model estlmettt b ~ulred. As a mult., the HAl 

Model buUib approxiDUittly 18 pc:rcent mo"' '*kbooc a.od branch cable • 

• tbo J!(Wtion of the ouuJ.de plant Ol':tVoork that actually NilS down I1RCtl 

101:1 cc• c ;c. to e\llltomert .. dll!l does lhe BCPM. 

The lhortcorniAP in the BCPM mutt jn tho worst of all worldJ -

subsllnlially ovtnlalcd COIU !or a bale local excllaoao OC1WO&ic that falls 

to ~many oftbe Florida custnmcn tlw It Is lnlalded 10 Jef\IC. The 

carrier aenina arce de:sl;n eJJlPioyod by the BCPM - whlcb falls IdentifY 

accurately Clllt01lltrlooatlocll a.od aerYe tbem efflclently - is Ita moat 

critlcll ckaip n.w, one that afrecta vittually cvet)' ot.ba-calculatloo in the 

model. 

BA VE OTHER STATES R,EACHED CONCLUSIONS SIMJLAR 

TO YOURS UOAR.DING THE DEfiCIENCIES IN TH£ BCPM 

AND 'I'BESUPEIUOJIITY OJ TilE BAJ MODEL1 

9 



A. 

2 

3 

4 

s 
6 

7 

I 

9 

10 

II 

12 

13 

14 

1!1 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Yrs. SpecUlcally,lhc l..oulslaM Public Service Commissloa Stall' 

coocluded tblc 

lllfl'1• iii 1 $1 .... c-bsiaudec:UIIlt HM1\el4 tDOdcl willa t!oo t.pal 

-ptlam ... rn below rot llllnlalna • r-.n~-taot~n1 CC~~ proxy model 

10 lilt FCC. sc.trbdlna IIIII 11-. -ly Ioeiia ~en 1ft dllmcn wrt.t-- IIIII II b u-ot ....... -llloalloa 'IUIOmm .. 

tile_.. nnl~n~~IIIID IIIIIICPM. I»~ Scatl' btl"- IIIII 1111 

... 1 '"'* ._.......,.-' • 1111 H.M&ld tDOdclan!Uptriot 10 die-

--' Ia .. BaM. Ia tlliJ ,...-d. die Hldldd liiiOCial ~ -lbe FCC'1 

lll>fty wliii0Cial•1111 be lbe ._._ - • tllrico1. and rc•• or,tble 'ec\ooloc' 

8lr pro¥ldiQa die IUppOfMd MfVIaD IIIII b cumally bdQa ckplo)wl. • few 

«11 plo, Cbe 11CPM - Cwrict SoMoc At.- and Dllilrlbi.(Jon ~ iba 

dlvlck Joaleal CUSIOmcf IIOUJII and fon:e die llu:lall.tllocl or am.~ll SA IJ and DLC 

equljlcMoc. '1lle tt.m.ld illadcliD CO<ttnal. a1.1ow1 rot unaral pauJII or 

cv en IIIII- ...... ~ ~ ~~:lirt SAb aad DLCt.. 0 

"'n motion of Comm1ssiooer Field, "'«l<dcd by Commluioner Dixon, 

a Ullltlimously adopced., the Commission \IOCCd to ecSopc the swr s Final 

R""""',...S.Cioa utillzilla lhe Hatfield mctbod and staft't lnpul on 

costs."" 

lo .sdition. tho Kcncucky Public Commission found thai: 

Ia llle c-a..._ '• opialca. lbe HAl Modo! rcflecu liiOft approprlata 

10 
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10 
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12 

13 

14 
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16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

octwodc cosu. Morwvw, w HAl Model more aecu..rely locala 

c 1 .. lid It morup11110 publlc mltw. Thcrtl'on, die 

CommiAiae ~ w HAl ModciiO Clflblilb die Kcncucky USF lllld 

~- lllalllbe HAl Modcl complies •lib die FCC' a a1tcrla as 

dbi d below! 

The Min.YI(III Public lJiilitlcs Commluion also folllld that: 

Ia Ills ICPO". 11M AU ~ dlc HAl a lOde! ovu lilt BCPM, IDd o.. = 
• "lllen<tjoq" oftt.modols. Htwc-. 1111 AU llho l'lvond caulD 

modltkatiaal11f IIIJIUIJ lllld om.· c:lsqeL Havlna reviewed die rcc:onl 

llld COIISidcRd lhc IIJIIIIMGI$, lhc c-J.bl ..,_. w.Jt dlc AU 

"-!lie HAJ provldc:t lila..,.,.. lllCinlelllld rctlabt. method fat 

ec!m•lq 11M-of ...w., MlaDaotMa liviD& In nnl. lmular and 

bi&J>-.,...., Thentfatelbo Commlul<.a _.,.., ..sopc. 111><1 

llwpoi-bmla b)' rtl'- diC lladlrap llld ,__mc!MJoa• or 

IIIIAU'1~• 

Tho report oflhG AdminisiJ'IIive Law Judae in Mlnoe~ta stales that: 

1\eDapbl a:tllnlqlyalllones lila HM beciWC k bclicYa die HM wiU 

bMu:r -.,!lib lho fOC't pis fat IWO princlpoJ I'IUOIIS. flnl, It bas I mono 

IIICQII'CU 1f711*11 flit '-lDJ ~era !111ft BCPM lftd It mlnlmlm rrli&Dco Oft 

fllri"'OIM loclrioa IICIIO!quos. Secoo4, 1111 HM't awildllnJ moct..t. ,.ocn~a 

men ~ JWite11lQa - tlscl BCPM'• SCM modu'-. l'at bodl !hac 

...... 1M DopoiiiDCOI bcllna IbM die KM wiU Jft1Ct1U a_..­

predicllorl ofiiiMI dls:ributlon actwork 111><1 Its -•ted cOlla. Moreover, liM 
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23 

Q. 

1lle AU c I ' .... HM. wldo die eoc!jllaclaoa of IDpuu llld odler 

clllqw Fl C C C dl I .... • ch!t repan. lllouJd bo IIOiec:lcd u lbt COIIIIUdy to bo 

Plleb f to die FCC. II-die requi-11 oflJO ~diaD 1bt 8CPM. 

Ia ~lat111'4- bpor~~~~~lly, it bat rdleciJ "dde &M~Moeos~, mott-elllclml. 

a r~• onable *'*locY cvma~~y bdac depklred. • w~ "'ooa.,.._ 

flaw•~ c+m .. -lc~.· c-,1'- to lllttt11Md1rc11 t. ..,..,._ 

~ lbtiiiOcld'l dotlp, lo&lc. lad ~- (hce 44, pon 119). 

1be states oftUwaii IDdNCVIIda abo '-e I:OI!Ciuded that the HAl t.fodd 

is supaior to the BCPM. 

HAS THE FCC PROVIDED ANY INSIGHT INTO WHICH 

MOD'fL'S METHODOLOCY IT PREFERS? 

Ya. On Auaus& 7, 1991. tbc fCC rdcated a Publk: Notice titled 

"CommoD Calrier BI.RIU Seeks Comment oo Model Platform 

Devdopment" (lhb FCC PubU' Notice is included as Exhibit: _ 

(DJWIBFP-3) to our IC'Itimony), in which it llales: 

(l)n llw ~ Wocb, cbt c-lsaioo- oolbc •vallablllly. 

-lbll~. a nol~oflfllea a-ocled cllta to clel.n!Lo.lbt 

&or.-.. .,.. t a ol .. ....., ..,_IIIII,_., cc c't4 clala IIIII 
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16 

17 

18 

19 

20 

21 Q. 

22 

kindly lbt ICtlW a~k ~ o.rcuscomcn III'C pRfenblt 10 

ataw»il!wd ill-.lcd10 admllot ce- locatlooJ baed ca 

~lid .. - blodt IIIIa. 

lD lldditloa, d¥ FCC notes tbat: 

lllllllla publliiiiOIIce, we OOOJidct 1 model plal!onn dill lfOUJII 

c .. Dllll&. ~.... h tocca... .. ...,.., 110 haw 

... -.. ·-Pidd~Dt "PP-'* HA!lw placed 11M~ 
COdt rar Jll clu~Mriaa alpkiD ... It>• record In ebb ~loa 

Thus, ltappean thai for vlnually all •'~ of lho customer location 

prooen. the HAJ Mocld 1ISeS (or bas be. 1 ldjusted 10 IDcorponlc) an 

ijljliotdl thai is endoned by the FCC. The BCPM does not acocode 

~tomcrs, and doeJ D0t IISC I cJIIJierina pproKh 10 identify JCfVina 

lteiS. 

n. PREUMJNARY ISSUES TO BE A.lJORESSED BEFORE 

EVALUATING COST MOD£1.8 

THE PROPONENTS OFTRE BCPM TVPICALLY RAISE A 

NUMBD OF "R&D RERJUNG• CIUTit :tSMS OF THE HAl 

13 
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10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

MODEL IN AN EFFORT TO IGNORE SUBST A.NTIVE ISSUES 

THAT DISTINGUIBB 111£ TWO MODELS. WHAT ARE SOME 

017 THE ISSUES T'BAT ARE NOT CENTRAL TO nilS 

PROCUDINO' 

bluet lhlt do DOt COOSiitvtc danlflclut difra cnces between the models 

sbou1d DOt be the pdmlry focus ofthae proocediap For example, tbc:re 

b little poiDt ina OOIIICCptual dito!SSiou cooccnlina the aeed for or lbe 

extaJt or prepuxessiaa. beCauto both models require CX1enlive 

pcepc~ c 'na Ill Older to ad the lnfonmltioo ir' ..... UJalble fo111111 {it iJ 

impol:ta co nm&n'"'\ bowewf, that aut.t.olive c::ost calculations de•' ina 

wllh feeder and aub!eedcr are CIOII1ained ill thc BCPM prepcoccSFing, 

whkh 1lllkes it dfcetively lmposalble to modify tbete aawnptions in the 

BCPM; the conespoodiJ!c IW. Model calculatiJDI are coalllned in the 

HAl Model ilselt, makjq chcm easier to review llld modify). Other 

eumpka or "ftd beniDp" IDcludc: 

X Sltwld a modi/ conJaln loopt with coppv distancn In acus of 

I 2,000 fott? Ia fild, both models CODStriiCl a Slll&l1 pen:entaac of 

loops in Florida with copper disww::es ill exceu of 12,000 feet. AI 

• raul!, the feasibility or this deslga l'c:anR should not be In issue 

ill th1a pil ooe.d~ 

X In utlllll:ltfllgCOitl, h II~ for a moth/to a.siiii'M 121t ntfll 

14 
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Q. 

tllnrlbutlon of custD~Mrs within tlw d#j~Nd durrtbutton arras 

t:n01td by 1M models? Here agaill, both moclels assume ID even 

ctittribution of c:ustomen within the diluibutioo areas that the 

models ~gn. 1biJ modellna wumpeioo permJu the moddJ 10 

rqnaiD open IDd proc:esa within a reasonable amount of time. A 

key dlfllnction betwct~~lhomodds, bo~. is that \be HAl 

Model ac:c:~ly lizca and l~ these dlstributloo areas, while 

the BCPM does~ 

X boN IM H.4J MOfkl piDCf too /liJit C4blt w/1hlnlt1 dustm to 

rt«1t autONrlocaJlolfl? Ill Flooda,lhc HAl Model pt-J mo~ 

backbone md briDc:h cable • the c:oble that b assumed. by both 

modelt, to run clown screeu and to teTVe ciiStolllerS • than does lhc 

BCl',M. 'tbenlfore, \be HAl Mock! does a more c:omplet.e job of 

IC:rViDf C~~SU~mer~lban docs the BCPM. 

11~ Modtls S91ftd/-. flU JulfiJ.c./ Tu~JU 111 ~,to&-.,., 

DIJitTtltl ~IICO. Tlu# Dl.stlllctkHu MMSIIJt /Ctpt/n Mlntlllf 

~t11•M64m 

HOW All£ CUSTOMER LOCAnONS DEJIINED IN THE TWO 

MODELs? 

IS 
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IS 

16 

17 

II 

19 

20 

21 

Allhouab bus1neu locatioas aencn!IY arc dc.fulCCI identically in the HAl 

Model IDd lhe BCPM. residcntlalloeasioas are c\cfulCCI ditrmatly. The 

HAl ModeJ cldiDes a custocDct local.ioo u a loc:ltlon lilccly to require lwic 

localtc~ lm'icc, SDd utet &houuhold COIIIl1 (from eilber the 

c-u. data or the Metromail datU.., wblcht:wr is ~). A 

"bouulbood" amcnll)' ldlccu an oceuplcd boullna unl.l, or ooc lhat bas 

recently been occupied. Ill COlll1UI, the BCPM mdhodoJoay deflnet I 

customer Joc•iloo U lltOIU~~~~ 1111JJ - which incJUiiea both occu.pled and 

IIDOCCUpled rcaldentlallocaliO!" ~ l>eflnq residential c~~~~Dmetloc:ations 

ill tr.nDa of ho~Aulto/dl. u b doae in the HAl Model, is c:onsialcnl wilh tbe 

FCC' a UnMral St:tvlce Order, aiteria No.6, which sutcs: 1tJhc IXISI 

INdy or mpde,l 1111111 estimate the cost of provldina Ktvlcc for all 

bo•sfnenea and hovuholrb wilb!n a aqJipble rqion." (emphasis added] 

The New Mcxloo SWc Corponatloo Commluloo foWid that "the IIIC o{ 

hon•lrtJ lllliu. nllhct than bowcholda, resWIJ ln 1 cent estimate lhat 

reflects the UIUD'Iplloo tbat planl is built ill arcu where oo one lives and 

Cor wblcb the local exchanae company hu 110( constructed facUitl~:a. • 

This Commi'IIM ultimately coocludcd thlt "the ux ofbouliq UDiu Is a 

alplitkantlboncomloa lllBCPM. "1 

16 
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Q. 

A. 

HOW AU REDER. AND DJS'TIUBurJON CABLE D£FINED IN 

TilE 1WO MODELS' 

The HAl Model IlleS a consWa!t definition - dcfinlna all cable on the 

'"cullomlrlide" o!tbe fecdcrdllttibudoo inlafece ("FDI"- the term uxd 

lA the BCPM) or RI'Yilla area lntedace ("SAl"- the tmn UJed In the HAl 

Model) u clitCribudoo p.411l, llld all c:eblc 011 tbc "cc:ou.l offac:c aideR or 

tbe FDI or SAlu fooder pla.nl. 1 'bis ddinitioo ilammlly accepled In tbc 

IDdiiiCiy (IH, fOI: ..._.p~e, ,_.,. 4 7 of tbc BCPM 3.1 cloeumnuatioo, 

wblch defines tbe FDI u "tbc cross connect where -:opper feeder flcllitie# 

II'C COOI*1ed with copper diJiributioo fadlliieaj. 

The BCPM proponent~ bllvc adopted non-staodarcl dcfinltiotU of foeder 

llld d1stribudon facilitlca. The BCPM output .aually cluslliea a// 

COMOCtina e:abk COOIINCied by the model as fceckr plant, even wbcn 

aome ofthls cable Is oa tbe CIISIOmer side of the FOI. ThiJ noo-IWldard 

clullflcation ia e~epUcltly ~l!niz.cd in the BCPM J. l docwnentation, 

which 1ta1n tbe "while thla Is typically C4nsldm:d diJttlbutlon cable, the 

Model bu fiJccd tbe cwafkallon of thls cable 11 fccdcr. In a t'llluR 

rekNc oftbe BCPM, this cable will be dlssilied dlfTemuly.~ (BCl'M 3.1 

Mctbodoloay, Section 6.7, f0011101e 37). 

17 



2 

3 

4 
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In the~ that we I'Dike below, we use a coosistelll definition of 

fce6et aod disuibution plant for cable installed by both moddt. All plant 

on the ecntral oflke side~f the FDl or W is classified ·~ feeder cable; all 

plant on the eutiOf.Der side of the FDI or SAl ls distribution cable. AJ 

DOled earlier. this convention Is consistent with SWldanl pnctice in the 

IDdullly. 

8 Q. SHOULD EMBEDDEll DATA BE USED TO VALIDATE THE 

9 COST PltOXY MODELS? 

10 A No. 14 thb procee.ilna, neifber cost proxy model is attempting to model 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

tbcexlstiJia ~rk.. lnsWid, the cost proxy models submitted in this 

J)IO(HMiing p!.lfpOI'tetJy are cktlaned to be forward· looking, ron~ Ute of 

lhe btat. c~tly-ttval.bble Jethnology and en&ineerinll deslan standuds. 

be eeooom.ltalty etllc:knt, and reflect the lona·run. Obviously, embedded 

oetworlaJ do not meet lhc5e conditions, so comparisons of model outputs 

to embedded JletWodt dlaracteristic:s can be mWeacfin&. 

This faa fw ileal recogniz.ed by the Kenwcky Publlo Servlce 

CommiJsion, wbid1 found lhal: 

1'111 HAl Moclc! -~loped 10 esdmlle die COliS lacumd ., Ill 

dDcl.al cmtcr buiJditla.--usia& CUIT'allloebaolocY 1106 COliS. 

1'111-ltlq (VOIIJI dotlpm& lho III06tl ~ lcQa-nm (ClftWIS. 

18 
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wi a "'• vlriable IIMt avct'· bk. • 

6 In eddltioo., it it tppi'Opritic to be extretndy akcptieal ~ lhe relevance aod 
7 ICCUniCY of embedded and b!S!Orie data, espeeially when lhe suppon for lhe data 
I bas 1101 beeD provided. w;lulc the ILEC't NYC provided proprietary lnputalnto 

10 titled "Aacssmall Souabt on 8dl R.ak•," an•bed u Exhibit; __ (DJWIBFP· 
I I 2), reveal~ that ''Ill l!.adlt by lhe Fcderal Commllllieatloas Commis.sloa show that 
12 some of lhe equipment the Bell• have on their boob CIMOI be ~liD loci for. n l 

13 

14 Apill. F. S. 364.025 (4) (b) rcjCCIJ lhe IlK of embedded ch&rlcteriJtics and 

IS historic: lnfonMlion and requira thatlhe cost mod.elusc tocal forwatd·looltina 
16 costs baled 9n lhe moll recent colMlmially available tcchnoloaY and equipment 
11 llld aencnJiy KCepu:d ~ian w placement pri.oc:iplu. 

18 

19 DL A SERIOUS FLAW lJ'If TH! BCPM DESIGN ASSUMPTIONS 
20 RENDERS Tlf,£ MODP.L'S NETWORK INCAPABLE OF PROVlDrNC 
21 UNIV£RSALSERVlCit 

22 
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Q. SINCE BOTH THE RAI MODEL AND THE BCPM START WITH 

2 C~SUS DATA AT 11tE CENSUS BLOCK LEVEL. WHY DO YOU 

3 CONTEND THAT THE RESUL11NG BCPM NETWOnK IS NOT 

4 CAPABLE OF PROVIDING UNIVERSAL SERVICET 

5 A. II lsllue ~~ both the HAl Model and the BCPM usc. a.s their original 
' 

6 fOIIItCS of customer cowrts, data at the Census Block level (from the 

7 Bumu oftbc Census). For tbt BC.'PM. tha clata includes both ocx:11pied 

8 u:d ~pied bouaina ur.Jta which are lllocaud 10 mlcrogrids Wed 

9 ellhet on land area (for locatloos In dense urban areas) or on relative road 

10 diJim:e (Cor all loc:alioas other than those In deoJe urban areas). This 

11 method of allocating cus!omen rcsultJ In microgrids that are allocated 

12 fnl!;lional eustomen. /41tbougb tho documentation provided In the BCPM 

13 Methodolol)' doet not clescrlbe bow ~hex fractional c:UJtomers are treated 

14 within the BCPM prcproccssi.na. it ia clear that some of thc!o customen 

IS are dropped from tbc process (perhaps when the sum of the c:u.stomm in 

16 1.!1 ultimate arid ls ~than one-half of a customer). 

17 

18 Q. YOU STATE 'l"RAT IT IS CLEAR THAT CUSTOMERS ARE 

J'l DROPPED ~OM THE BCPM PREPROCESSING. HOW DO YOU 

20 KNOW THIS! 

21 In ordet 10 c:oaduet the minimum 1J*1U1ina tree ("MSTj analyseJ 

20 
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dcscrlbed 1m in this tmimony, we receiwcl &om BeliSouth the detalled 

microgrid dlli for BeJJSouth • • amce tenitory In Florida. This 

Information was compared to the ullimate grid daui that is part of the input 

file paled £rom U,. JK;PM preproceuina to the BCPM, ilsdf. We 

l.dcotlftcd sever.! aooarapb.lc looatioos Wbenl the S.CPM data showed no 

oCcupied ~arid - which calllcd the BCPM JDOdtl to cooclude lhat 

oo sul>fcodet, DLC, or disuib.nlon pluu wu required - but wbm the 

JJ)Im detl&cl 'dill for the microsrfdJ o:omprisioa the alltplly uooccupicd 

ultimale pid .we oceopied (beca~~R they have been. aliOCIIcd cut~Cmcn by 

!he BCPM pn:p;oiltnin&). 

.E:!bibir. _ (DJWIBFP-4) contains examples of Ibis phmomenon. ln 

eadl cue, we have &bown the CUII.Omen alloeatcd to the miaopicls within 

e.ch ultiaune pid, even where thole microarlds are I~ within 

tuppoJedly uOOCCI!pl;d ultitnllc er\dt. For the sake of c:om]lllbon. we 

have sbown lhree lllllpt for C'ICb wil'1l center (one FJorida wil'1l center and 

two Texas win~~). The tint map sbowslhe ownber ofbousebolds 

RpOnCd by the~ d.- for each Census Bled. The ICWild map 

shows the diatribu~Joa aas to whkh the BCPM actuaiJy builds flcilltica, 

iU~ U.lheBCPM DlltWO.rk bullt in C8llb of these wil'1l cenln'l docs 

DOt serve all ol !be bol•xiloldslocalecl in the wil'1l cenla'. The last ~P 

21 
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lbows lhc RAJ Model clut.c:n, llld <'c""""'Sh'al.c:s thallhc lldWOrk built by 

tbc HAJ Model d«s terYe all of thae bouseboldl. 

4 Tbe bouom liDe is lballhe BCPM fails 10 build CI1I'Y OUISide ptw •.o -

S of !bile occ<.ped location,, even lbouP tbc BCPM prepcoces5ina 

6 d .... .aa tblllhcte lil'e """""""' illlbae loc:atiool (this situation is 

7 11101t likely to occur In 1lar.,e censua block wi1h relatively Cew el&llomm 

8 llld • l'ffletlr!!ialltDol.tlll or I'Oid diJIAIIICe- ln luc.b circumstances, the 

9 

I o WbeD tbele m1ctopids ~n~aurepl.ed imo 1 slnaJe uJtlmato arid. this 

II llfOClQ' could result In 1D ultimate aJid with only I &actional customer. 

12 Alt.bouab it is dlftlcuh 10 be •ure (bemue tbc BCPM preproceulna is not 

13 eully reviC\\'ed),IOIDt portio.~ o(tbcae filc:lional ultimale lflds are 

14 dropped before cilia 1J paiCd 10 :be BCPM iiKif. This mor within tbe 

IS BCPM l*t1l'oceuinl cleldy vlolalea criteria number alx oftbe FCC's 

16 UDivmal Order, wbich requira th&, "[t}bc coc lt\ldy or model mllSI 

17 ettliMto the COlt or providina aervlc:e for all bualneaaet and hou.s•holdJ 

18 whhl.o 1 iWIJIIflbio rqioa. • (cmphasb added} 

19 

20 IV. THE BCPM DUAULT SWITCHING METHOD 

21 OVUSTATU COSISMmTJl! TRANSPOJ!T AND SIGNALING 
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COSTS ARE BASED ON EMBEDDED DATA 

~. 

lhi/SII/14 Mil Sprilrt H,.. El«<d tD Uu dl1 A.BCPM Dq'•llll Mn/todg 

fo, tJ11 /HwJqpiiWft of s.,ttcltl"' C11JJJ, Wit tclr u•tb w o s~,!.lk•"' 

~D/Swtd~OmJ 

7 Q. TilE &CPM RuNS PILI!!b BY BELJ..SI)Iflll AND SPRINT IN 

8 

9 

10 

1'lllS PROCEEDING R.ELY ONLY ON THE "BCPM METHOD" 

FOR CALCtiLATING SWICJUNG COSTS. DOES THIS 

CONCERN YOU? 

II A. Yes. lt tppe~tathilt the 1Witch1na C01t1 mulllna from the "BCPM 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

method" .-e f!an'fk.antly ovmtated. In Florida. On:: filed the BCPM 

usioa SCM lllpCIU for Ill wire ctnlcrl wblle BeUSoulh and Sprint used the 

"BCPM llldhocr. Ovmll, Nnnina the BCPM switcbina module for 

OTE't Plorida serme terriiOfy 11Sina the "BCPM methodft would generase 

switchlna i.ov~t 28% hlahcr thtn the: switdlioa Investment that wu 

genetated by Gn.:: using the SCM Inputs for the same territory. 

Simllarly,ln W~ swe, US WEST filed the BCPM with SCM 

l11pu11 for 106 wlto untm. Owrall, running the BCPM switchJna module 

tor tbeae U s WEST • cadea ustoa the •BCPM mc1bod" JC~Cr~led 
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II)vemnenf aeneraltd usina U S WES'l's &CM inpuu for the wne wire 

center~ (the BCPM output reports UIUSitatiaa the lianiflta~~t dlffermce 

h=tween the t\W BCPM switclllaa methocb for both OTE 's Florida wire 

center~ and !orU S WEST's Wuhinafoo ~centm ~ loclucled u 
. . ~ 

BldiJOit: __ (DJWJBFP-S) ' "' OUs ~). 

Tbcle resuhs ~ lipific:anJ, because BeiiSoutb '• and Sprint' • reliance oo 

alto libly too~ switdllna cost~. 

Ho~. his alto hnj)OIUillto r=anJzc that OTE's appl icatloo of !he 

''SCM method" produced much hlper switchiJia costs than did U S 

WEST'i application orlbc "SCM me1hod." While Ibis mlaht rellcct 

paterCClOIIOlllics of~Qle in US WEST's switddna than cxift in OTE's 

Florida 1witcb.ina,lt b difficult to know with any confidence becaUJC the 

lLEC SCM input~ UJed in various BCPM runs that we have obJerved 

around the c:owrtry Ire ~ly a "black box" that are inPccn•iblc for 

While Ma. Petdn&er is providJna a detailed evaluation of tho BCPM 

24 
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swilehina proc:eu, it is illlrorwll for us 10 point out that U 'i WEST - one 

of the BCfM devclopen- bas elected 10 rely on aoolher method (the 

"SC,M rnctbo4") wllld! yields switchlna ~su that are approximctcly one­

balfoflheswitdlfna cosu produced by the default "BCPM method." 

6 Q. JUVE OTIJER STATE C6MMISSlON!'\ BEEN CRITICAL OF 

7 TB& BCPM SWITCIIING COSTS'/ 

8 A. Yes. 1'he MinDeloca Public Utilltic:J Commission found "that the BCPM's 

9 

10 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

20 
21 

22 

uae o~ existlna llwi!Gh de$lgn i.t IIOl oonslAtent with what ..n efficient 

card« would put in place today and lends 10 ~te c:osu. • (Paae 23, 

~ 91) This concluslcm i.t I11Jely baed on thc -tysi.t ofMr. l.qursky. 

a consu,ltam to tho Minnesota Dcpanment or Public Service; 

Both modcta can U$e the FCC switch cost u input1, 

but both use their o~u defaults. Mr. Lqunky 

analyzed the HM and BCPM switching modules to 

detetmine whether either module produced mults 

In line with his bowlcd&c of KtUal switchlna ~-

(Tr 974) He concluded that the HM's results wue 

"much better, but still colllerVatlve." (Tr 954) 
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13 

from just fow- da:a points. (Tr 973) Hil conccm 

bowncr, was 001 wilh tbt derivation or the cost 

eurve, but rather wllh whether the curve aener.ccd 

ICCUr:alecoft estlm&tca. He tcatified: "I have 

ablot= c:onft~ In tbt mulls that are produced 

by the rqJcssioneum:. • (Tr 975) Mr.~ 

delcrjbed die raulu of the BCPM methodoloaY IS 

"terrible" l1ld u •way out of line with current 

indllllry pndlce" (Tr 9Sl·S4) 

Tilt •CPM f'raspfw~IIM Slf•.Jllfl C.kMiat~IU IITI IJutd Off 

EIIIIMtldld Dtslp, Not Forwvd-Lt»ltbtt Desil" 

14 Q. DO YOU RAVE ANY COMMl.J'(fS ON THE BCPM TRANSPORT 

IS AND SIGNALING COSTS? 

16 A. Yea. Tbo BCPM tran1pott llld aiiJI&Iina modulca arc bucd on embedded 

17 oetwodc c:onfia'urations. lkceuse these embedded confiaunatlons were 

18 built lncrc:mculllly to eerve demand IS demand ha.s risen over time, they 

19 

20 

21 

moslllkdy we 001 opcimal. In eddition, new t.cchnoloaY bu Qlndeted 

much ot tbe old tedmo108)' llld e111 now IC%Ye tbe aamc pwpote more 

eftkleutly (l.t., with bot.b Iowa- lnltlal costs llld lower malntenanco coftl). 
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Q. 

A. 

Wllile lhe BCPM slplns module "[u)ses the ex1stina SS7 sipalina 

oetwodt as the basis for the SCPM uetwork" (based on embedded datA), 

review of the BCPM signaling calculations indieala that no explicit 

mode liD& of lisnalina COSIS iJ performed at this time, whic:h con11icu wilh 

ooeoftbe FCC'• requilements for cost proxy models and F. S. 364.025 (4) 

(b). Instead, the user must employ an input table that is based on results 

~ucod by the "Sipellng COst PI'I'X) Module" for paria ofU S WESl's 

operltina revlon. 

V. CALCULATION OF LOCAL LOOP COSTS 

Tire 4«1U11U,Odctdlltlon of Loc11l Loop Com Is Baud on o Serlu of 

Euellllol Stq~ 

WHAT ARE TBE CRmCAL STEPS IN MODELING THE COST 

OF THE LOCAL LOOP? 

The critical steps In this process are: 

l) 

2) ~ t.bclc1ll&Stomen iniD efficient eerier serv1.aa areu and 

~no areas, (d!Jtributloo anliS may be IUbsets of c:arricr 
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ICfViQa areas); 

3) desiplna 1111 cllkic:at J}'SICm of feeden and subfccdcn 10 eoDDeCt 

each of the seMJ;a areas 10 the wire center, consistent with current 

outside plllllt coalaecriDa precdocs; 

-4) lo ""c propalytbe ICMna uu interface ("SAJ"} and/or clilital 

loop CID'i.u ("OLC") equipment in cadi ICtVina area; and 

S) s 1 ·a ' 1111 cfliden11)'stem or d!Jtr\r..utioa plcrt (blckboDc. 

bnllcb.llld !'Old cable) to<:« ncc:t customer loc.alions to the 

SAIJDLC cqulpmeut. 

Tho ,..ma:ncler of lb1J Section critiques the BCPM In each o( the.sc areu. 

IUJulh caa ••, ~ru 

IS Q. BOW DOES THE 8CPM DETE.RMJllf£ THE PHYSICAL 

16 LOCATION OJ CUSTOMERS FOR TBE LOCAL LOOP? 

17 A. M IIO&ed earlier, tbe BCPM maltel110 attempt to clctennine the physical 

18 

19 

w 

21 

location of c:uACimcn ill dnip!na ill nctwoB. Instead, it reUcs upoo a 

seriel or l1lotatioos In onlet 10 clillribute all eustomcn In a <ARIIII Block 

("CB"} to a arid aetwodr lbal b ubill'lrily ova1ald on CIICb CB. lbe 

Ba'M alloc4d"' Nice IIIUIDC thlt c:'l.tomctt lbould be ualaned to each 

21 
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arid in propottion to the amoWll of a CB'si'Oid mileage (for sci~ I'Oid 

I)'JICS) lbat nvmes taCh pid (the BCPM assumes lhati'OIId types such cu 

US hiahways. State hl&hway~, oeijhborbood roadJ, ...-.J clty atteeU are 

equally likely to serve basic local cxcbanac: eustomen). 

The BCPM custocr<7 allocalion assumptions arc flawvd for several 

n:ISOOI. Pim, there i.s DO rtT40D to assume - l!ld DO evideocc to lllpporl 

en Ullllllpdou -that eatb of the road types selected by the BCPM 

devdopm{ot inclusion in the calculallons lw ..n equal probability of 

lel'\'in: buio local exchanae customers. Loale suaaesu tha! 

Dei&hborbooclstreetJ are more likely to serve tekphooc c:ustomen than arc 

toeds throuah tllltional r-zb. 

Second, excc:pt in Miahborbood s\l'C!eU, it b lllllikcly that customcn would 

be cvenly-clistribulcd alona the selected ro.dways. Our own day-tCHI.a)r 

observations teU us that CUJlomm tend to be clust=d. rather than evenly­

dispencd alooa fOOdway~. AI i.s the cue in any ne1Work lndu.suy, it b 

more cfllcicm (l.l., leu costly) to provide besic: local exchanae service to 

customers that a:e ~t~t~uped toaelher than to serw custoll1etS that ere 

eYI:IIIy dlJpcncd. 1'bus, the BCPM base-line amunptioo that all 

c:u.otomm can be alloeticd to pi4s bued upon road mlleaac Ia 

29 
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3 Q. ASIDE FROM "'UR OWN DAY· TO-DAY OBSERVATIONS." 00 

4 

s 

6 

7 

YOU IIA VE ANY EVIDENCE TO SUPPORT YOUR SUGGESTION 

TBATTBE BCPM ROAD SUJUlOGATE APPROACH 

OVERSJ'ATF.S COSfS BY ARTIF1CIALLY DISPERSING 

CUSTOMERSt 

8 A. Y~. Jt iJ pos~~'ble to use a adnimum spannina tree \MS1j to estimate 

9 tbo &mOIIDl of dlapmlon bctwl."':ll ~mu locallona. Eacolially, the 

10 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

MST iJ the Gbonest clisuncc rtqulmf to connect a Jet of polnU, assumlna 

llQ ldditiOnal "intmcctlon" poin~ are lidded, whieb may shorten this 

dista.oct. In othet"wonb, the ahoneat distanee ID eo!lllCCt a sroup of poin11 

wbct1 tbo ~II& link must ao cllrcctly from one point to another, and 

oot mta'Se(;l ltse1f at some edditional1ocalic;n. TbUJ, tbo MST is also a 

measure of ditpetslon or bow far apart tbo points are from each olbcr. 

AT&T aod MCI bsve provided u.. with MST results for IWO different HAl 

Model ~ ibe first dataset UJCS tbo aocuaJ acocodod low.lona from 

tbo HAl MOdel. buluxa tbe BCPM road~ approecb for non­

pooodcd loc8fiDCII (ratbtr !han that CB boUDdary assumpcion DOrTDa11y 

employedJn tbe HAl Modd). 1'bc RCOtld dataset applies tbo BCPM .--1 
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sunopte 1ppC*b t.o a// CUSIOIDCt !oca•iona ThiJ wu dooc t.o Identify 

Cbe cxlaJIIO whlcb the BCPM road surropte assumption ovemates lhe 

true CIIIIOmCr dlspmlon. ln tho lo~ density zone (0 - S lines per square 

mile), tbl fint daWct ~ a MST distance of 1,188 miles, ·Nh!Je 

llliaa Cbe leCCIDd daDet (CIIIployi.Qa fo.d IUn'Opla for ell CUIIomer 

locatlons) JCDCftlCd a MST dil't!W of I ;234 miles - 1111ncRaJe of about 

4%. For d:lo accood lav.ut density ZOil'- (S - I 00 Unes per squan~ mile), 

Cbellrlt datuct rc:sultcd in a Mt;T dlllance of9,JIO miles, wtille usina 

ro.d 1111rT0p1a for all c11110mer locations mults in a MST d!Jt..a.acc: of 

10,102 milca- an iDcreue ofapproximalely 9%. r ,)f Cbe lo~~ two 

density ZOPeS oomblned, usina the BCPM &SSI.IIIlplioo thai :II customa1 

1110 located -'ooa I'Oidl yieldJ a MST result that II about 8% ateater than if 

ICtUal ~ data were incorporalcd. 

Tbe above pcm:o11iU ~n a conta'Vali~ estimate of the amount of 

ovmtltealtU caUied by tbc BCPM customer location wwnptlons. 

because they reflect the effect of uslna road sunogatea for only thoae 

locatloas t1w oria;iaally were physicelly &~acd In the HAJ Model. In 

~ ~'Ofdl. clw,.lac lhl 34% of customer loc.atiocu chat \!~~ere 

IUCCCufu!Jy poccdcd lo lhc lov.ut deusity 7.011C of the HAJ Model t.o 

road IUI"'Iple locatioN~ the MST dWa~ by over 4%. We 
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Q. 

A. 

uulciplfe ·tbl( use o(the r'Oid JIIITOPle approecb for the other 66% (non· 

&eoto&d lCM:at.ions) al.so exaggerates customer dlspcrsion. Similarly. if 

c:baniinglbe 62% of gcocxxled loutions in lhe secood lowest density 

~yields a MST ioaeaa<> of9% lhcn the road IUITOPlC approach for 

the Ocbet 38% u .00 likely 10 overswe uuc dlspenion. Thu., overall 

diJperlloo In the lowest two dcn$ity wnes is likely overstated by 

subsWidallt morelhall m. 

Based on tlils .nalyals, \Wj c:JDelude lhat the assumption Implicit in the 

BCPM ewtomer locJlion ~ -I.e. lhat it yields a use!u1 estimate of 

~ localions within a wire centc:t- isi!ICOm1C:t, because the BCPM 

c:us10mer loc:aUon proc;c:ss does not yield a ~liable estimate of the 

cl.iJptnioo of CUitolnm wllt\in a wire center. 

HOW DOES THE HAl MODEL J..OCATE CUSTOMERS? 

The HAl Mocleluxs &eoeodins to aman ~ly a larae proportion of 

bale local excha;nae customers to their actual pbyaicallocation. ln 

Florida, 70% of the l'elidence c:Uitomu llddnwes have ~ acocoded 

with a latitude lind IODJitude to within SO feet of thclr aetuallocatlons 

(Blchl.blt: _ (DJWIBPP-6) lhows the ra.ideollal geomdina auoceu 

!:lit b;"atNit)' mne for each &tate and the national avenges). The 
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remalnina CIISIOmU loc=ions ~~e assumed by the HAl Mockl1.0 be 

evetlly-disuibuted alofta lhe peri~ of lhe CB In which the CIISiofllerS 

arc loc:ced. Bec:.ute itl.dcntifies IICQiaJ pb)'licallowlons for lhe majority 

of tho Florida tckphont lllblcribm, lbo HAl Model II clelliy tuperior to 

the BCPM, which ldeiul'fles ao ec:tual pbyslcalloeatlons for any of these 

CUSIO'i#'l. 

8 Q. IS THE HAl MODEL APPROACH r,p f'LACING NON· 

9 GEOCODU CUSTOMERS ON •fHE PERIMETER OP CENSUS 

10 BI..OCKB'REMONABLI1 

II A. Yes, it is rea"'nablt- evidcncc SIJ&iC$11 that lbo resuhina cUSI.Omer 

12 dispersion (for WJ,.gtOCI{XJ¢ c:ustomers only) IJ simllar!o lhe dllj)Cr1ion 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

thll OCCW'IIf lbo BCPM roed llllf'Opl.e appmteh LJ ~~sed for non-aeocodcd 

locltioaa in the loM$t nw dcmlty zoocs of Florida. 

Tbe MST dlat•nce for the lowest two density zoocs usina lbo default HAl 

Model lllCthodolocY (Lt .• aMCOdlnaloealions aod usina CB .unopta 

only filrtbe rcmalrJna. non-aeococled customer~) it 10,737 milct. The 

MST dlJwJce fot lbo tame two density l.ODCS UJiq the roed aunopte 

modilic4 dlluet ((e., JOII coded locations IIDd u.sina roed llli'I'Optes for the 

remainJna_cuatomen) Is 10,491 miles. Bucci onlh!J analyais, w.~ 
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coaclude !hat ~ is DO subsllntial diffeleoce in dlspenlon usina CB 

MtOgata or rotd sunoptea In the loweat detlllty zonet In Florida, 

altbouab lbc HAl Model CB MtO&ates are sllaJ!tly more collJCMitive 

than usiQa rolld 1111t0p1a for estunating customer l~:lS. 

6 Q. DO YOU CONCLVDE TIIAT BOTH THE CB SUR.ROGA TE 

7 ME'l'BODOLOGV USED BY 1'JII HAl MODEL AND THE ROAD 

8 

9 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

SURROGATE METHODOLOGY USED BY THE BCPM 

EXAGGERATE ACfV.U, DISPERSION? 

ovaslato dltpenion. ln addition, AT&T and MCI filed an u partt 

preatntadon to the FCC on June I 0. 1998, allllebed u Ellhibit: __ 

(DJWIBFP-7), dllllddteacd tbclo fi.IITOPIC melhodoloaie3 for several 

lllldy .,_.IIOUDII tt. c:o~m~ry. includioa Florida (In IWIUTIU)', lhiJ 

pcwntatloft sboWI that Cor Florida and K.aoAs ll\ldy-. usina road 

IUI'roplCI yields diatribl.tion route dJJtances that are S% aborter than 

uslna CB llln'Opla for all density zooes md 5.S% lhontt In the lowat 

two dellllty zones). B«aalse the CB SUTI'Op~ and the road sunogata 

appear to mult In similar dbpenlon (bucd on MST lll4lyacs), ~believe 

thll CB ~abo CI\IUNle t111e dilpenlon. In fact. thb Is wbll one 

"''UJd tXpCCt 6om I !Ddbodolol)' !bat places customer~ U far lpct N 
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pouibte &om eacll olhel within a DC"IWOft. The most c:ritltal thina 10 be 

remembered, bo~WVCr, Is that die HAl model lppllca a aurroptc 

methocloloay onlyiO non-scoc:odcd locations, while the SC~M applies a 

aurrople medloclolotY 10 al/locadooJ. Thus. the polelltial for cost 

overlt*ment b much more severe whh the BCPM. 

7 Q. IS TD RURAL tTI'ILITIES ~VICE SUPPORTIVE OP THE 

8 Hid MODEL APPROAOt TO LOCATING CUSTOMUS? 

9 A. ltlppwuo. In ita Septem~2, 1997 mina before lbc FCC, the Rural 

I 0 UtiUtlcs Scrvicle ("RUS") eppcaniO endorJe lhe app!OIICb lbalthe HAl 

II 
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MoclcJ taka In mockllot ouulde plam, L~ .• tcocodina 10 the extent 

posaibl~ ~ $eo apprvx1matina lhe loca.tlon of only the non-acoc:oded 

cua~omm by usbaa a M!optc apprl*h 11 tbc CS lev..! of de1all The 

SCPM, on tbc Olbcr band, maka oo ancmpt 10 usc ICIUII c:usiOmCf 

locations. Furtht:rmcn, u acoc:oclina or CUSIOmet locatio111 in less· 

popuJ.at.cd area bocoma more complete, the HAl Model will become 

more IICCUt&le - an advutap cited by the RUS. The BCPM, on the other 

hand, will aiWJYI be foltcd 10 rely on ill roedway·based alloca1lon 

approech. no mt11et bowcompleto ~cocodina becomes. 
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~Asraw; 'kv11 Ulf4utyllq IU I,_ Usbl., tli•IICPM ~ 

£ ' 16 c .. ,.KI' ~-f'4aln·l~ uti HIIW Ntlt lllnr 

S Q. BA VE THE BCPM SPONSORS I ROVJDED ANY VALIDATION 

6 OP TIIEIR CUSTOMER ALL()(" \TION ASSUMPTION$1 

7 A. No, die BCPM dcvclopm have DOC a tte~r. ,-d 10 explain, justify, or 

a 
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JUFPOf' dadr Wtmlpdoas lhl1 CU!'..ot .en teQd 10 be (I) cvally dbtribulcd 

10 e.ch mile of all metuclod roed ~'Pt ~ llld (2) eYellly dlllributcd alona all 

loc.lladed roldl. Wblle lhe HAl Modci iJ)OIIS()n have nllde available 

&ftllular atatllt.lcallntormatlon about the 1\lCCCU of lhelt customer 

aoocodi.na Ql over .461 dl!Tetent statb't\en~ty zooe acoaraphlcal unlta 

ICfOSIIhe U.S., wear. UD&ware tbu l'CPM bas made pubUc any 

~ illfomlaUocl about tbe ""'CCSS ofiu CUSIOalef locatloo process. 

lt ccna!Diy would be UICI'ul Cor BCPt/10 lllk ( I) tbe number and percent 

ofkt\lal c:ustor1:a locations that are lcc.:ated aJona tbe roed types that are 

mapped In tbe BCPM model; (2) a ftll>ltical meiiW'C lndlcatlna how 

evenly these leWIIIM\Omcr locations JrC diJpcned Ilona CKh of thclc 

ro.d ~ (3) lhe l.lllmber lad pace at of 8Clllll CIIIIOmcf locations that 

c-e IOCIIId wllhln cbe "toecS:ftduced Ill awe, • i.e. , tbe qlllldrlnta In wbk:b 
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the BCPM Dl"'k'• iu dbuibutioo plant; IOd ( 4) lhc pm:cn1 of all roed 

miJMao tuppod In \be BCPM rnockllhat falls within the "I'Oid·reduced 

.quare" In wblcb lhc BCPM rnoclell Ita disul'butlon planL The provision 

of thelc lllrittict oa allltioaal bub, by .we, and by llcnslty zone within 

eecb ~ woukhdd immensely to ~t~lnfonncd debate over lk relati~ 

mcrita of lbe BCPM's -wcoecb. 

8 Q. TO WHAT SORT OP VALWAnON HAS TH1 HAl MODEL 

9 C1JSTOMER LOCATION METHODOLOGY BEEN SUBJ'ECI'ED? 

I 0 A. Tbe roocodina metbodolotY utilized by the HAJ Model iJ lhc result of a 

I I 
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ll 

poceu tblll bas been valid"cd In \be mllketpl8cc. The HAJ Model uses 

Mccromall'l ciUect IIWI eddrcu llrtl for mldcncc loeatioDJ llld Dun and 

BrtdJtred's ("DAB") d!!•bete fOf bus!....,s loeatiom. 8oth of lbere 

dmt 11 r rate commaei.ll produal !hal have been Uted In \be ~. 

Tbae d'lbbaes are obc.al.ned by 1t1 Independent vendor. PNR and 

11...,..1.,,.,, throuah qreemc:ntJ with Mettomai.l aod DAB. PNR IISel 

lhelo two COIMia'Cially available databeset, alona with a co~ially 

avaJJtble rooocJina IOftwate prop~!~ mown U Ccmnls& De:slciQp 

(dltlribullad by QMS Softwve) thal conw:ru lddrestet Into latitude md 

lonaltude coonlitlaiA 1n short, all of the da1a utcd by PNR to icocode iJ 

commcrclally lvaillble llld b.u bocn tested. md Ylll.datcd In the 
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The HAl Model usca Mewma.IJ and 0&8 dala to ddenninc: ectual 

CUJtomcr pocodcs because the HAl Model devclopen believe thcle to be 

lhc bat cum:na publkly aveilablc data. To the exlent that BcllSouth, 

GTE, Spriul, or ueber 1LECa. • .al.n1ain liAs of ldc1ralcl or the locatlona 10 

which they provldo &clepOooe aervlce - or the ectual pocodcs of these 

locatlona-oae could •·lbsthutc these customer acocode3 Into the HAl 

Model a allcmatives to tbiiOUl'CCS it now IISCI. Indeed, ILECs teekina10 

be diJiblc to receive lllliYa"Jil eavice suppott abould be reqWcd to make 

IYIIW>Ie IDY data that they mlabt have in this rqard to improve the 

ICCUniC)' or the Mit modellna ~u Simil.vly. to the e!Ctenl that 1M 

ILEC. ~elm oo the number of lines by type thaJ are demanded by 

Cllltomer1 In e.cllspcciflc CB and/or wire ccn=. ll..ECs lhalliCdc to be 

elialble to n:ceive unlvmal KtV!c:e Jupport sbould be required 10 make 

any IUCh dala available 10 the ~ 10 improve the accuracy of the cost 

modelina proc:er.s. 

77u .a-M •aala l'ta«11tU by 111~ ILEQ bt tllu h«Ntlbr~ 

u,.,_. t~~~l,.or~~D« ,,,.~ l'rocal um"' tu HAl Mt~U~ ,, 

AffiUWII«<J DnmrUIJ~ AcJIIIII Cut#11t0 l.«wdttu 
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Q. 

A. 

IN O'TIIER PROC££DJNCS, WITNESSES FROM INDETEC­

THE 8CPM DEVELOPERS- SU-M TO SUGGEST THAT 

ALmOUGB GEOCODINC MAY BE SUPERIOR 

CONCEPTUALLY, nus IS OF LITTLE RELEVANCE IN USF 

PROCEEDINGS BECAUSE THE GEOCODING SUCCESS RA T£8 

IN RURAL ARIAS AU SO LOW. HOW DO YOU RESPOND? 

't'hae lnlew:ral (e:spoll$ t 10 thiJ laue. F 1111, twmlt &cocode IIICCCSS 

met are DOt ltrictly a ftmetioll of•o;ba4 vetSUI n.nl. lllllewl, chcy lend to 

be b!Jbcr lllpwfhpn 10 hi&h d.:llsiiY areas than they n Ill exbemely low 

deuaity wca. 1'hul1 tWIIIII nnl areas. 1 rclath·cly hi&h proportion of 

cus:omen lblt Uve In IOWIII ean be ~UCCCUfully poc:oded Tbb mea~~~ 

IJ:t.llbc HAl Model doca 1 better job of Eoc:atlns clumn of c:us10mers u 

they oec:ur IIIIUrllly, CYC.lln nnl are.os. 

Scctlelld, of~ iJ llw lhc HAl M.xters ability 10 locate one-third of !he 

~ in the lowat cleosity area of Florida Is de.ly IUpCrior 10 !he 

BCPM, wblch locates no c:us101t1a1; llld as we ookd earlier, as scocodina 

lliCce:tl ratca imptOVo in lowcr-ckn.sity areas, ovcroll customer locollon in 

tbe HAl Model alto wlU oootinue 10 improve. 
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rate iJ rel&llYely high In all density zoocs in Florida. 

In Florida {R.etldence Lines) 
IHultyZo~c Geoc:oci4Pd. 

0-5 34" 
S-100 6~ 

100-200 80% 
200 -6SO 85% 
6SO - ISO 84% 

IS0-25SO 71% 
ZSS0-5000 64% 

sooo -10,000 46% 
10,000 + ~ . SecExhlbit. _ (DJWIBFP~) 

In its Order, tbe Loubl1111 Publir ~ce CommWioo lldopccd tbe Staft'a 

rulll R~tlon which I'CI.>cl\ed I conclusion that Ia COI\SISitl\1 with 

our~: 

.,...._ 111 Nnl. c.. • r .... 111ao120 lloaslaa ua111 per lqiiiA 

mU.. 104 ofBcliSoudl'l LouhiiN wire Ullla'l would be 

...,.., ~......,en rw _., ..n ....-il opcnaa 1a 

Loua.la&. (fr. US, Mltlla L.a.-filed Edllblll, O.IISoulll 

T t*-'DIIftleallou, 1M. Rcopocut to FCC Dou lltqucal DA 

97·14)) CC Docbl ~$, Au11111 IS, 1991, Quntlons 9111d 

19.) '1lllt, 10 11M-dill liM Hallie lei model more 

aeew•fY loclul C4 ••.-niD odiCt hip COli.,_ wllidl 

- ' 1110 IWISooldn USF cokviPJoco all witt_.. 1n. 

die HalltN_.. ..w,..... a"--..-... of 
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23 Q. 

24 

l 

Bucd 11p011 lb. cvldcoc:a prucnled In cbc pro«<dlll&. S&all' 

bellcva IIIII 0. HM6dd .,.._.. 10 loco&lq DOilt\lnl 

bill' •I&. "Rii:lpriml ~ ~ lorwloe 

N~ die 8CPtot doa110t ~cu.c- '!lie 

lueftdd IIIOdeta pep 1 c••ll1a ~IlKS MetiOCDI!Icllla 

wblca -a..s ~ tor 6~ ~ 10 76% of lbot........, 
1111111 il LoubiMua or 1..., 14, 1m. (8ST £xblbll4, 

Dwft')o-Deeo, ~ p 6. AT&T Eldllbll I, Kl1dt ~~.ctoml, 

p. U,llld BellSoulll Commteca. p. l .) Clearly, aiiiOdel dull 

•teMtf QMI&Omtt ICI: I dOG I l..ouii18M r.bi.Jc 8c:rvlce 

HOW DOES THE BCPM DETERMINE THE INDIVIDUAL 

GEOCRAPmC AREAS THAT THE NETWORK WILL SERVE! 
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A. Tbe BCPM relict upoo 111 utifidal"pid"lpP'Oidlln lu dcsfp of 

ruW.!a aas. Thole llricb are eatabllabed ba'ied on cksrees of lAtitude and 

1qltude mel, Ibm~ bear oo rclelioclsbip 10 lbe way In wtUcb 

Cl.lltllli.U pnp•l•doa In Florida II:IUI.IIy is clustered. Ala result, lbe 

BCPM't use of tbcse llrich CI'CIICI arbitrvy oetworlt dclip conslrainu, 

perticu~Atlyln lf*l'.ly-populatcd mas {lpin, Exhibit: __ (DJW/DFP-

1) lbDwa bow the BCPM'a t.tltnry pcoc:as could tplit up a aannl 

d=a-of eu~~omen. subst..--ntlally OVUitali1lalbe amount of DLC 

equipment IDd lllb(~). Thb "oooldc cutter" approech 10 JCtVina ama 

c:aip • ·wbkh artifidally probibltl a Ja'Vi.na ~rea tTom str8dcl11na lbe 

botmdary between two uJtlmal.e arids - c:am10t lake aetuaJ population 

clUSierioa properly in1D IIQOOUnL This flel wu rec:o8J1Wid at pqc 13 of 

lbe Louislaaa Statra Mln:b 30, 1998 Fi.Daii'CICIOillltlalon (which 

~Y was ~ed by tbe Louis:lma PSC Commlssloo): "lUff 

qxeea with AT.tTtlw t.bc BCPM vtific:lally COIISttalns tbc size of the 

Carrier 8crvlna Areu.a 

Sim111rly, the t.frnrw oota Commission fOIIDd that 

A .-. alanllk:IDt Jl"lblfm II ln.. lbt lrid s)'licm IIIII ille 

IICI'M -· dellp'-a d!Jirlbutlcla .- ba die dfiCI of 

~ 'nllt .. .._ .. pW ry-.la .. _ "r .... of 
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2-4 

'= a· • .s ....._,....._by,. ... tu '" or et~~c~..a 
clnlp. n.u.. DCPN WOOlld - • bypQibctlcal pwp or 
four~ IIOOIIItOids VCI'f 41ft'CI'IIIIIly clcp 1 'na 00 ........ 

*- hoi•·'hohlllutfpalto bot allulced Ill rellllon 10 dl. 

·• •t a:rldliM dlol 8CPM I I • 1(......,. .... j 11a 

- pid. all lao Ill. oklt. IN ~~"~~Up llllPt be aslped to . 

..,.Cirria' s.Mii AM MMd by I...,. Ol.C _.., 

IDII u laslep' t fi)!Qiof~. Clb& lf.bow.-,dl. 

_,.~"~~Up of> I It aids "A1lddlel" eM IICI'M p1dl1Mt, 

MI!'OIIp would bot..__.., 10 u->' u row clllfmnt 

CIAJ.; t l'nar-DI.C• m lr-.d,_. .. , 1w 

•• - s.ca. -~~~·llolow .......... - rdlocl Cbe 

"'"daM, r--.~oot~aa c~ooJ~p......., by..,. FCC. 

(lcpaft ofcbe Admlallcrclve Law Judle oo Scl<cdoo of COil 

$1Ddy,'Apr92, 1991,.,...16,,...69) 

in c:ontn.tl, the HAl Model imposes DO anificW &OOII'phic consiJ'ainl on 

Ita rcrvin& 111U desip within wire c:caleis. After eus10mer1arc localed. 

tho Model identifies 1f0U1Jt of~ lhat Clll be JaVed toaether 

Joalcally (mnslttmt widllecbnolosic&l cooanln~J) and builds eliiticnt 

RI'Vina IRIS and owidc plant 10 aerwlhcm. By ualna lh!J appt'Ofldl, !he 

HAl ModcllDcorporllc:l enaloccrlnaJudament and economic dcdsioo­

maldna Ia alllaMCt !hi% Ia !\Illy~ with widely-«CCCpCCd owidc 

plant all~ IIIDdanls, wbllo tho BCPM pcnnlta Ita 1111ificW ¢d 
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tbc Qllllrcot'lbedellp ot'tbc 1-W Model allp lllelfwith eumnt 

tedmoiOQY wbkh It least-oost. moJt d'lklent and reuonable. The 1-W 

Model encl....,. tbc CGCDPictc net"WcKk, iocludina tbc loop .... 

9 Q. DOES THE BCPM'S ARBrt'RARY GRID APPROACH TO 

10 SERVING AREA DillON LUD TO INUFIClENT PLACEMENT 

II OF DLC BQUIPME.Nn 

12 A. Yes. The BCPM arid appco~eb to laVina areacleslan iurbhr.uy and doe~ 

13 

14 

IS 

16 

17 

II 

19 

20 

21 

oot collllcler tbc underlyina eustomc:r location dal&. For example, the 

BCPM mode It 223 clialtalloop carrias in the Slate of Florida that would 

ICrVe only •linalc bouttbold. In addition. bcc•ux the SCPM bases iu 

lo llioos oo UDOCCUpied uous1na uniu - DOt occupied bouxholds - the 

BCPM mocklt 14S add! donal cliJitalloop amen iL Fl~ that serve 110 

bouscbolda. liiiOUI, lbe BCPM builda 368 dlaltalloop carrier syatcms 

tba.t IICtVO one Of f"ewu ellltomcra. Ac:cordin& 10 Mr. Weill, oullldc plant 

qineen would DOt lllltall cliahalloop Cllrien 10 • linaJe o=~plecl 

brl.lldlold. W lhey would use more COitdective tcc:hnolol)' to 
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3 

reach these C1.ISiolnm- teduloloaY suc:h as the Tl t.echDolot;y 

~ ltdo the HAl Model. 

4 ~. OOESTIIEBCPMUNDE.RTAKEADDITIONAL 

s 

6 

MODIFICJ.TIONS TO ctJSTOMER LOCATIONS BEFORE IT 

BEGINS TO PIUOFM ns ENGINE.ERJNG DES.IGN? 

7 A. Yes. Once! customer~ have beeo ~~led to various m.icrogrida In a CB, 

8 . b&Secl. upon eoth grid' a proporl.ioo of the CB's selected rold milcqt, the 

9 BCPM thcil (1) ~&P&atcs mk:ro&rlcla ltllo ultimau: grida whidl ~ 

I 0 ~ by maaosrlds, (2) divides the ultimau: grid (unless it is a 

II mierogrtd) into 11 lll&ll)' as foW' qUIIdra.n!s that arc c:entered at the rolld 

l2 U!Jtl'old of lhe ultima~ ~:d, (3) c:alculalel the total area comprised wilhin 

13 a SOO.fOQl buft't:t alona each aide of the ~p«ified road l)'pCI in cac:b 

14 quadran!, (4) CIUtes a ~quare distribution area in the quadrant, with an 

IS area i~ 10 &hat created by the SOO-foot butTer, (S) ccrucn the tquare 

16 on lbe "roed centroid" oflhe quadrant, and (6) calculates the amount of 

17 rcqui3d cllstribu!Wn plant by assuming that the quadrant's customers arc 

18 evmly-dlsuibutcd thtouabou1 the quadrant in square lots. Finally,lhe 

19 llliOUDt or c:orum.tlna. backbooe. and brand! cable actually COIIJilUCtcd by 

20 the BCPM pocea Is fiutbct eoostraincd to be no longu than the total road 

21 mlleap (for re~ road typeJ) In the quadnnt. 
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Tbete dl1a maaipu.lali0111 an etfcaivdy "mow• c:ustomcn far from their 

oriJinally uscmed loca!iOOJ IIId create additional dlJaqlaoclca between 

the BCPM'1 modeled custornct locatioos md lbcir KOJal phytlcal 

~ 

6 Q. DO YOU IIA VE 011IER CONCERNS ABOUT USE OP THE GRID 

7 STRUCTURE IN TilE BCPM? 

I A. Yes. The BCPM devdopen ~~~~~tilt !be BCPM llliCIOpid le 

9 

10 

11 

12 

13 

14 

u 

16 

17 

18 

19 

20 

21 

~ly 12,000 by 14 000 feet (112~ dqrec of latitude by 1125lhe 

clepe oflona;ituclc), 11.'hicb rq.:camt~an ~rea of ~xim&tely 6.0 equare 

miles. A W.OUS problem wilh the BCPM IJ'id ckfmitloo ie thai because 

they ared~lltCd in tmnsofdcifeCS of latitude lllld loniitude.the I!Jide arc 

diffcmrt alzn in d1ffeta11 puu of tbc countJy due 10 lhc cwvaiW'e of the 

eWl. The distaooe represented by 11251h of a dcaree of latilllde ie 1.88 

mlka ill Wubiftat.cm, c:ompc'Od 10 2.44 mllca in IOUtbem Texas, a 30 

perceut dbaq:cx:y. Mon: relevant, the muim\lm size of tbc BCPM 

~ arc:u variel by morelhan 6% in the Slate of Florida alone. By 

cleflllilla pida in temu of dcpeC~ of latitude, the BCPM creates c:anier 

aervina arcu lbat treiUbtuntlally larger In the south thin !hey are in the 

llOI1h. Tbh I.e Jllftkularly uoubllna bec•UJC M&plnfo bu the opdon of 

lpCCifyina a arid overlay in feet rather lhan in ~· Whllelhls would 
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Q. 

oot make tbe llllderly!n~ wumptlons aboul "arid" dcsisn coiTCC1, it would 

It least permit tbe BCPM to be coaslstmtly applied U'OWld the COUI!tty 

(Exhibit: __ (DJWIBFP-8) lhoWJlhls variance in arid tlzc). 

Our UllderJtudina lllhala savina area can be u 1qc u 18,000 by 

18,000 feet without vioiJiin& the cnaJncerini requlrcmentlhal evuy 

c:uSiomer ill tbe c:crler servina area be ··· ithin 11,000 feet of lhe DLC. 0( 

c:o1111e, lhll would reqllile that U>.c DLC be placed lithe Jt'OiJiphiC: c:entcr 

of the tetVirl& area, ratbef than 11 the "!Old c:enttold" of lhe tc:Mna azea 

(as CW"'CC)Ily II dooc in lhe BCPM). En1arglng the xtvina IIU to lhese 

dimensions woWd raul! in a xMna IIU that is approxlmalely I l .6 

6q\W'C mlles- 90 pcteent lqer than the size of tho avcroac serving azea 

url!izrd by the BCPM. Thus. modific:atioo oflhc BCPM arid~ 

from l/251h of a dqrcc of lalilllde and longitude 10 a arid S'"\\Ct\\re XIII 

18.000 by 11,000 feet would permit a sinaJc wria saving area (and, 

theRfore, a liaalo DLC) 10 laVe more than twice u much a.ea and, on 

avaqe, twice a many QIJIOIJler locations in Florida. 

WIIILE EXPANDING THE SlZE OF THE SERVING AREA 

WOULD THEOR&TICALLY ALLOW DLC EQUIPM£Vf TO 

SERVE MORE CUSTOMERS, IS THERE A CONSl'RA.INT ON 
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A. 

THE TOTAL NUMBER OF LINFJI THAT CAN BE SERVED BY A 

SINGLE PIECE OF DLC EQUIPMENT? 

'Tbero is a coDStniat on lb., number of lines that a single piece of DLC 

equipmcot ean suppott.llld lhat limillllon Is lhe subject of dhpute 

between lhe partiea. In rural azeas that II'C subject to univmal service 

111PPQ11. bOWIWCf, thai C()flStraint does not effect our assertion that the 

BCPM't teMaa areu "¥e too lllllll - in fict, II helP' to iUu.umte our 

point. 

The BCPM dewlopers assume that alinalc piece of DLC equipment can 

ha.'ldlo Ill many as 1,000 customer letlli0111, buod on an assenion that 

DLC equlpment can handle a ITI.IIX.Imum of 1.344 llocs. ln our BCPM run 

Cot tbe state of Florida, ~wever, the avmac ltfVina arca contains 493 

lines, Ollly ~ pe~ecm of the figure lhat tbe BCPM developers wert il 

tbe II\ID:Iber ofllaea tb&t ean be served by a alnalc piece ofDLC 

equipment. ~ tbe BCPM rmllll for Florida show 11.202 

ultima1a pids lhaiJetVe fewer than 400 llnet, or 48%. TblJ iJ aianJficanl, 

*-UJO a ti~UR~ of 400 customen svpposcdly Is UJCd, In the BCPM 

JM'J'IOCC:UI.oa, ~a minhnum thmbold f« mlcropid aaarcgation. 

Lbnltlna tbe DLC oquipme111 to a maximum of 1.000 lines alto lmposu 

UNUJIJtlc r~ oo tbe ql.Dccrina dalan and many efticlenc:iea 
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wblc:h wo undmtand C&ll be n:a1lZled by utlllzina a 2,016 Une DLC 

(lllhcu&b \be BCPM ....,..caly was dcsiiflCCI with the opdoo to utc a 

2,016llne DLC,Ihb option ba been disreaardod In the preproceuina 

suaa of the ultimate pid dnotlopmenl). 

Ibe comblnadon oftbete 01\Wd dalao ctlte.ria wllhill \be BCPM 

pu:pcooculna ~ u terv1.oa ll't'll that arc 100 llll&II&Dd. ll:mfore. that 

Rne 111 anlLdally amaiJ n•abcr of cust,.,.,..... Tbe nwnber of li!ICI in 

lbete terVina areas could wily be doubled. tbcftby rectudnJ the number 

of~ 11te11. 1b1l would result in IO't\u Investment in DLC 

eledrooica, ti:edcr d.lwibulioo in1Crf"KC rFI>l") equipment, and rub feeder 

cable. Tbe HAJ Model nm for Florida has only 1 1,280 servina areas -

fewer than ~balf~ mnnbcr of ultimate sridl In the BCPM (13,1 S6 

ultimate pidl) - without vioJatina any of the outalde planl constninll 

~ 10 pntvlde buk locaiiCtVI~. As 1 result, the BCPM p.Lacc:s 

twice as IMIIY DLC lllliu than does the HAl Model, &ianlfl<:antly 

ovcntalina cost~ to ac:rve Flortdl customers. 

T11e 8CI'M b 8Mttl Olf llf llf~Jikl#rtJ Dcsltrt /t1' Fnur .,~ Sllbfndn 

Fadlld#, ftldllMtb Dlr«41 to a SipVkfult Ownttttvwrtt of CiltltS 
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Q. DOD THE BCPM DESIGN ITS FEEDER PLANT lN AN 

2 EmCIINT MANNIR' 

3 A. No. Oill obvious reuon Ia that by ovenlatins lhe number of letVing areas 

4 (or arid~). u di.,ISICd above, the BCPM ~ an artiflcW need for 

S subfocdcr 10 nm &om lhe malo fCCIC!a roUieS to Ibis ovenwed number of 

6 .-viDa II'Ca This Ct• :ntaScmalt CJ' required subfecda plant IJ not so 

7 obvious lf c. loob solely at t:wJ avcrqe feeder cliAince requited to ~h 

8 each CUitOmef, Ho~va. If Doe loou at the total amount of route milcqe 

9 

10 

11 

- wblcb affedl the need ror iWCtln luYPSfl!J,nt - it becomes eltar that 

tbt foodet roale miles atlmated by the BCPM arc ovcntlted. 

12 Q. AR£THEUOrtiEJHROBL£MSWITHTHEBCPM 

13 

14 

APPROACH THAT OVERSTATE THE AMOUNT OF FEEDER 

BUILT BY THE BCPM MOD£U 

IS A. Yea. In additloa 110 lbc extra IUbfocder requiml to ~ecb tbc Inflated 

16 

17 

II 

19 

20 

21 

number of JerVina arcu, ovematcmcnts are Clll1cd by two lnturdalcd 

cbanaea that have been lllcorporaled into the BCPM fcc«r/IUbfeedcr 

4esian. Ll. , {1) a deeilloo to •..,ut• IIIIio feeder wbeo lhe populatioo in lhc 

center of a penicular oon~Houlb-cu~·west foodet quedraftlla bdow a 

bard-eodod tbrelbold. a! (2) a dec:isioa to •poinl" main fcodct - wbctber 

or not it IJ ''Piil" aoeonllos to tbo criteria In 1tep I - towanl populalion 

so 
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coaccmntiom onc:c !IIIia leedcr d1stlnce &om lhe wile ccnlef cxceecb 

10.000 teet 

4 Q. WHY IS rr NOT MOST EmCIENT TO DIRECT MJ....C~ 1EEDER 

S TOWARD CONCEN'I'RA nONS OF POPVLA nON't 

6 A. The cost ofCecdu llld dlf'cedu iJ dri~ by two prineipal Catton, b ., lbc 

1 llDOUD1 of cable IDd wire ' lot metallic: Clblc; lhis it measured In pair feet) 
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llld ·lbi 'IISIOuat of JtNCture that m\'A be inJWied to aupponlhe table llld 

wire. For copper eablo. It b c:lcar dw dlredlDa main feeder tov."Ud 

pnpderioo c:lllllen sbould red\lcc total pe.ir-feet of cat-lc (however, 

bcca•oe tbc main feeder 1plitllld 1he ' pointina ' of main fecdct bolb occur 

only ~olld 10.000 feet tiom tb.e cen11"11 office, •lmo11 all of the affected 

c:ablo II fiber. DOC c:oppcr- a a!UIJ1, vert littJo cost uvinp for material 

Ia ~by polfltlna malo fecdct) For IU\IdUI'e, however. lhis 

approecb c:an require~ lnvutmcnt than reetilinar routfna. 

That tbQc c:aD be IDORI than mere hypothcdcal eonc:cms IJ obviout from 

eYCD 1 c:unary ~of the limited number of tho BCPM INps thai have 

been prodUiled by &bl model's developers. These 11111p1 ate rife with 

examples in whi!:b (I ) the BCPM NDI main fccdu on a dlJaooalto aoa 

ateriea ofrlgbt~ aubteeden, wfJca • nortb-teu.thlc.ut-weat main 

Sl 
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feeder would lntmec:t lbt aamc JUbfceder I'OUIQ while ttavenina a ~bona 

diSf*!q, and {2} 1bt BCPM lplits mab feeder tN1 requilu numaous 

Wltl emely loaa JUbfecclcr 1'\1111 In order 10 reacb each of lhc !Pi cis. In the 

Milllaota USF pre ceoding, Mr. Morri.lette - an economist in the 

Mllll\eiOta Residea.tlaliUld Small BUJincss Utilities DiviJion of tbe Office 

oftbe AtiOmey Oenml-!CIIllled that "feeder cost in lhc BCPM u a 

perocu&aae of tlle&otalloop co.tls siplf Cllllly blcber than In tho HM Of 

US WESTs RLCAP.• !OAO £1_ 110 (Morrisette 112JJ9S) a1 8). This 

W11 p11t of 1be AU' a ratiocalc fOf .-oodudiug that "the BCPM path design 

ID-!thodoloay apin tax1t 10 lncrcuc c:ostJ."" 

1betc anomalies in tho BCPM'• feeder design arise from what we believe 

is a fUndamental O..W In the BCPM's feeder poln!ina ioJic:. In 1bt BCPM, 

stnll:tWe m\llt be bul.lt 10 QCb ocaspied grid. wbcther thai &rid contains a 

siQalc c:uslocnCf or lhoul&llds of customen. UnliU lnvcsbnent in copper 

cable. (ceder ltNCt\lra ln.,utmeut is aot (w;th mitloc exceptions) 

sjgnl6c:antly atreeled by tbc number of cust<men ill a grid or lhc 

dislrlbution of C\lltOmen ~ aridJ (unless. of COWk. eomc g.rlds arc 

eutirely empty). M a result, attemptlna to mlnlmlzr suuc:turc coilS UJina a 

proccu that takes Into account !he auumed eustcnncr population within 

qc.b arid droetlwly mia-fPOC!lficslbe optimlz.at1on analysis. Tho result Ia 

S2 
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dJaaoaalm.WI fecdcn thai would require ~ stNct\ll'e expense tblll 

would a venlcal or borizornal mrin feeder semna the wne bisecting 

IUbfecdct network. 

S Q. APPARENTLY IN RESPONSE TO THIS CRITICISM. THE BCPM 

6 NOW 80ME11MES USES REctUJNl:AR ROI.JTING FOR ITS 

7 FEEDER OONJIGtl'RATION. DOES THIS SOLVE THE 

8 PROBLDU 

9 A. No. Tho BCPM IIlli does not ,•mploy en efficient deslan. It simply 

10 

II 
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compii'CI two potmt!etly inelficicnt clcsips. on 1 wire ccoru basis, aod 

chooses bttweeo tban. lllldditlon, even i:n situations in wblch the main 

feeder mlabt bo tpllt efficiently. rho BCPM often employ• elCU'emcly lona 

subfecdct I\IDS in onStt to reach quad.rants inside tbt "opeo jaw" created by 

IPiiniD& the fceclcr. lb!s feeder plant clai&n- tometime3 refemd 10 a 

tbe "bush" clcsian (10 diJti.aauisb it from tbe tree and brlnch design aulcd 

by rectilinear rolllina) - tw been found by Bcllcore to bt acnerally less­

cffidcnt than the noetillnca.r routina of !ceder. (See Exhibit; __ 

(DIWIBFP-9)). 

Altbou.ab tbe BCPM developm claim that tbt cwrcnt venlon of the 

model aelccb tbe lllOtt cftlclcnt fcedcr/subfeedcr rourJna, Fli\R 6.1 i:n 
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tbdr OW!I docnmmlaioa IUJ&etU othawise. &low, we have rcproc!uced 

FIJUI'I 6.1 liom paae 36 oftbc DCPM 3.0 documenwion (it is our 

lll:ldenllnc!in thai the feedet dman bas not cbanicd be~ the BCPM 

3.0 and the BCPM 3.1, aod the flaure of !he feeder plant for Red Oak. 

Iowa bas been removed liom the BCPM 3.1 clocummtllioo- tw:n !bough 

~ lllperimpotOd three nwnben lndlcatioa lnefficieodeJ in the 

feededsub&eder rout1n,. thai we wiab to dlscuss. 

Flgt.,. 1.1 
Feeder Pill It- R.cl Oak, Iowa 

•·· 

• • . . 

·--..... --0 2 • -
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Attoc:etlon I, lhe BCPM COOitr\ICU weslbouod main feeder on a slight 

qle, cve.t1 tbouah main feeder movina di~y west would be shorter 

while still c.roalna all of the venieaiJUbfcedcn. The same lh1na O«un 

with the ~ main feeder ltloatloo 2. Atloctdon 3, the BCPM 

COOIICNc:b •lona IOU'hbocmd Sllbfcedcr offoflhe =atcm lq of the maio 

feeder, eYeD lboual lbe I'C*I ccoaokls of lbe two aridJ it ~CrVeS could be 

reached much IDCn cffiolen•!y by tborter borizontalwbfecckr eeamenu. 

ID abort, die poblcm is !bat lbe BCJIM's feeder pointina ataorilhms abould 

be (I) modi:Jlcd to cllmlrwto tbrir telllilivity to customer COOCCIIII'ation and 

to coasid.cr, inJtced, lbe concenlnllion of c:afficr ICTV!na arcu and the 

d.istanee ofscrvina ..reu lha1 must be rcaehed by tbc feeder, (2) modified 

to clim.lna!e the "buub" feeder clesiSD wbeo a decisioa b m.ICk to split 

main Ccedcr,IZid (3) mocl!fiod to ddcrmiDe the most efficient dcsian on a 

fccdcr·b)'·feedcr buis, ralhcr lhan a wire center buis. 

In oonu.. the HA.I Model ~prial.dy (I) leU the uw ~elect wbetbcr or 

not t.o IMIOCf feeder, (2) .ecu 10 opdmlu lhe merina by llkina the clusta'• 

diltanre fioom the <:allll1 otlloc Into 8CCOUIIt, and (3) allows !he user 10 

ll*lfY an alr-t.o-routc mlo. 
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3 

~It L«b tA• N«:astuy Ctutomu ~ 111/o~"• tl• 

BCPM FdiiD Du~11 till Ntc46111)' DlstrlbllllDtt Ft~cUIJJu 

4 Q. DOESTHEBCPM APPROPRIATELY DESIGN ITS 

S D~unONP~ 

6 A. No, tbe 8CPM does !)()( de$ip its distribution plant to serve Q.IStOmer'S 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

wbae lbc1 tctually are loc..cd. AI prevl!wly diiCIIPCd. the BCPM falls 

10 taw all ~ location~ bei%.1Je IOliiC of those locations are 

dropped fioomtbe pep• crsslna. This OCCil%S bec•n~e the BCPM does DOt 

acnlally loea%e ~ but merely lpP'Oximalel til(;,. location lhrouah 

a aeries oflliiSUppOrted asswnptlons. 

After alloeetl"l ~ on the ba.si.s of relative road mlleaae for 

ldected road types. the BCPM ddcnnioes the ~CrYing ueas (ultimate 

aridJ) tbtou&h tbe •cookie cutleT" approach dc:saibed earlier. Before 

deslanina distrib\!Cion p.bnt, however, the BCPM further subd.lvicks 

ulli!Mle arids iniO one 10 four quodtanu (depending oo where the roads 

are IOCIIed), wllh tbe area of each quadrant set equal to tbe lt'C4 cnated by 

a SO().. foot border oo either aide of the selec:ted roads in thai qUIIdraot 

(nonnally, these quadrants have a combined area substantially lllnaller tlllll 

lbe ul,timale grid, pll'tlcularly io rural areas; as a re•ult, they are likely to 
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be a~phically locale<~ far &Wll)' from actuAl customer loettions). The 

BCPM dleo builds beckbooae and braDch c:able3 only within cacb road­

red~ qlllodront usumina that all Cllltomcr l~tloru 1110 evtnly· 

distributed lbtouabout the quldrmt (it is Important 10 llOte tba1 the BCPM 

~·l.bal all customen -lnclodlna Olliller customen tba1 arc actually 

~ ~Jy alot-J lllriii'Oids outside ofcowns- are ~loc:a!Cd inco 

' q~ in which they ~ servr11 by bec:kbooe and branch c:ablc, u 

tbouah lhae CNSIOtDen were locmd ln wban or suburban "trDCU"; In 

oomnst, the HAl Model identities these outlier CW1D1tter5. and ~ 

that nHid cablunll$! be ilulalled by tho model co provide service to these 

C\I.StOmcn- just ult Is in the real world). Exhibit: __ (DJWIBFP-10), 

which b a ppl!ioal depiet.on of thla process, demonstrate~ that the 

BCPM approac;.b rau1ts in dlsoibution arc:aa that ~ coo small and thai cao 

be far removed hom l,be cuatomer location• that ace initially usumed by 

thcBCPM. 

In oontru1, the HAJ Mock! OOCJtnictl il.t disttibution plant in geographic 

areas that resemble tbc ectua.l pbylical locations of c11110men. To 

facillwe modelin&, lhe HAl Moclcl oonvcru c:acb lln'Yina area inco a 

reetanaJe. In doi.o& 10, bowever, It~ the buic; area, abape and 

loc:atioo oftbcphyli.cal clllltef of amomcn, tbereby preacnina the 
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eppropri.ate relatiooship betwcr'l\ eus10mcrs and betYo ecn CUJtomerS and 

tbc wire center. &hiblt __ (DIWIBFP-1 0) abo displaya a ppblcal 

depiction oflbo HAl Model appcoadl10 establiJhina dUtribution areas, 

aDd CODilasiJ tbc HAl MCldel results with thole acneratcd by the BCPM . 

AJ laobyi0111 tiom &hlbit: _ (PIWIBFP-10),\he HAl Model 

appoech raults In distrlbudoo ~ ... that nwch aarrcnt customer demand 

llii.ICb mea doldy lhao ~ tbc BCPM appcoadl 

9 Q. IN YOUR. OPINION, ARE mE HAl MODEL CLUSTERS A MORE 

10 REASONABLE DEPICTION OJ WHERE CUSTOMERS ARE 

II 

12 

AcrtiALLY LOCATED THAN 'HE BCPM ROAD-RED!!CED 

DIS'I'JUB1n10N QUADRANTS? 

13 A. It is clear10 UJ that the HAl Model clust.en more closely de:plcl locations 

I.C wbeft CUSIOmen are lhao do the BCP'vl square. road-n:duccd dlslributloo 

IS qllldraots. While il is tNe that the HAl Model could be modifiCd ,_, 

16 eNUre that the UDdcrlyina duster char c:tcriJtics are not !united 10 a Nonh-

17 Soulh, Eut-W~orlauation. AT.tTalnd MCI'a FCC fillna (attached u 

II Exhibit:_ (DJWIBFP-1)) abowa till (I) for any aivcn Jludy area. the 

19 

21) 

21 

maximum chanie ID bul~:local aervi~:e cost that would rault from 

f'lim!Ntinalbc Nonb-South, East-Well <ticntation requirement would be 

.OM%, (2) the 1111Xim11111 upWMis ldjUJ mcnt fot the 17 IIUdy areas 

t7 c 
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would be 0.57%, (3) the avaqe effect for all 17 study an:u would be a 

rtd»ctl«t in bulc local .ervlce cost of O.<rn-.. AJ t bown in Owt I, this 

cbqe bas minimal dfeet in Florida (less lhaD O.IS~ for any study area) 

with a rtdJic#Ofl for all Florida oompanies in the lo\\UI dmslty zone. 

In othet Jlftlcoeedl"'l, the BCPM popoucnts have claimed that the HAl 

Model c:oavtntioo of employina an asp 'Ct ratio to atimatc cluster shape il 

approprialc only for tboe dllllcrl wbote !oo&est~W~ Ia nearly North· 

South or Eul·Wat.• Wblle we ape that lunitir.J dUller orieruatioo in 

the HAl Modd to NOitlJ.South, East· West w not ickal, we d!Jq.ee with 

this assessment that Ule or Ill aapecl ratio is DOt rcuonablc- h i1 far 

superior to tho dislrlbutlon an:u cruttd by tho BCPM, which always are 

square &ad !MY be &eosnphlcally IOC'\ted fu from the UIICkrlyina 

customer.locatiOIII, J*1kularly ill rural areas most l~ly to ~um USF 

5UppCirt. 

In this Jll'll cc edina, one mliSl keep in mi.od that the Commission must 

choose ~ two oompctina cost models. There arc a number of 

reuo01 v.1!y we ooocJIACie that lbe HAl Model approach to d!Juibution 

area des ian b superior. (I) Ita rocunauJar clllltcr1 arc bucd on actual 

customer lOCitlooa, wblle tbe BCPM's road·reduced distribution areas are 

not; (2} itJ I'IICtall&ll1lr cllllla'- b bucd on the .ctual area or the 
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du$1er, wbilc the BCPM limiu the size oflu squan dislribut.lon aras 10 

ID lrel eq\al10 Ill arbitrvy I,()()() fed times the J'Oid cl.iJtuw:; IJid (3) its 

~ clUJter Is located over the uodcrlyina ciUSier, wbilc the fOld. 

reduced distribution ate~ II then centered on the roed-«ntrold of the 

BCPM quldrant. Aa Exhibit: __ (DJWIBFP·ll) illustrate~, it Is 

Clltlrely possible that lhe rcsullin& BCPM road-~uced distribution &rei 

ldUII.ly .. ovlcla a viJUil OYf'fvicw of the process by which we calc..;.ued 

8CPM dislributioo qlledlant in Texas, llld illustrlles !hat the BCPM road· 

nlduced dislributlon &IUS oflcn do not resemble lhe Wlderlylna customer 

locations) 

IS JT CORRECT, AS TilE BCPM PROPONENTS OFTEN CLAIM, 
'\ 

TBA T 'rilE IW MODEL DATABASE DOES NOT CONT AJN ANY 

OP THE SPECifiC HOUSEHOLD AND BUSINESS LOCATIONS 

ORtCINALLY US£D IN THE RAJ MODF.L PREPROCESSING TO 

Yes,~ i.e com:ct. It Is oqually tnJe. bowaott, that the BCPM doea not 

provide or 1110 Ill)' Information about where customcn are located wtthl.n 

Its ~ Bocb mocleb in this proc-'ina uswne that ooce 
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distn'buUoa areas~ ddi.ned, CIISIOa\:n 1ft evcnly distributed within 

lhae cas. ThiJ Ia nocessary to CI\IUI'C that the models can IWl in a 

,....ooa•ble amount of time usina 101\wue thai is widely available. In 

sbor1. both modcl•llll'llllllrizt dial • lhe dislnllution .,.... IC'Yel u input to 

lhemodcb. 

WbiJe model ina II F 11C' Dill a.y rtSUJt in tome of the lW Modd 

localiocu Callina ouWde oflhe R~Ctq\.llf clumn, and JOCDe oflhe 

BCPM locatioas fallina OUISide of tho BCPM road·reducecl dislributioa 

wea, the lW Model docl • bcu.o,r job of eslablisbina ruli.stic: dillribulion 

cas because It ccnten lhe dillributioo _,on C'IISIOmtt locatioos md its 

d!Jtribu1ion areas equal !he ~• compritcd of the IICIUal cUitOmer 

~0111. 

Q. DOES THE BCPM SOMETIMES BUILD MORE TIIAN 18,000 

FEET OF ANALOG COPPER CABLE BETWEEN THE 

CUSTOMER AND THE DIGITAL LOOP CARRIER? 

A. Yes. The BCPM iDpul dlla (a comma aeparated text. or "CSV.~ file that 

contain.t ooo RlCOfd pet ultlmale arid) &bows that the BCPM scrva 

Cltstocnnt owr 18,000 recc &oaa the DLC -~Mallln& lhat under the 

BCPM U~~npdc>ct, lhe cui!Qmrr mlUI be scrvod by more than 11,000 
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Q. 

feet of copper cable. The BCPM daUI for Florida contains such cUJtomen. 

F.or example, the DELDFLMADSO wire center coniAirul an ultimate arid 

with a feeder/dislribution inteiUce c:OOe of2011 178 (an ultimate arid 

wilhiD a wile cauer can best be identified by its •rnJ Code, • whitb Is a 

BCPM c:ode dcscn"blfli the feeder/dlstributioo lntctfllce &om wbicb the 

u1dmale lrid 1J saved). Tbe lowtt left qllldtant of this ultimate arid 

requires OVf!f 18.000 feet of copper distribution conncc:t~na cable, wblcb 

can be verifiod In !be BCPM input dtt.a (which shows that the borizootal 

and vett!cal ~ cable is 1 ~. 1 28 feet and ~CtVCS lix Unes - meanJna 

lbat at kast 19,128 feet of aoalog C<Jppet cable is rcqulled to connect the 

DLC l~oo to the bou$lng units in the road·reduced distribut.ion area). 

In fie:t, the-,BCPM models cop~ analog loops In excess of 18,000 feet for 

Florida cUJtomen o!BeUSouth, Sprint and OTE. Jn conuut, the HAl 

Model bas 110 copper analog loops over 18,000 feet, and a very small 

pcrcentag:e of copper loops above 12,000 fgct (less than I%). Anached u 

Exhibit.:_ (DJWIBFP-12' is a graph Ulustrlling the analog copper 

disuibution loop lengths produced by the HAl Model. 

HOW DOES THE BCPM MODEL AcrtJALL Y SERVE TJU. 

CUSTOMERS IN THE LOWER LEFT QUADRANT OF THE 

ULTIMATE GRID IDENTIJI'IED WITH A FDI CODE OF 201 11781 

62 



2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

A. UltiiDIUely, the BCPM methodoloaY mova lhe customen tloser to the 

DLC, ratbc:r than~ the IOC4tioas whnc the BCPM oriainally plaad 

lbcle c:ustomen. For txtmple, the customer~ in Florida de!c:ribed abo,·e 

would require over 19,121 feet of eopper anal<>& connecUni cable, Lut tbe 

BCPM IICtUlllly teMS tlae customcn with only S06 feet of copper 

lftll01 COIIIXdi.na cable. Th!J 97 perea~t rcdiiCtion ln the amount of cable 

Rqllifed ii8Chleved as a result ohbe BCPM'a approach of limitina the 

amount or cable in lA)' qlllldrant to the nwnber of road feet ln the 

~L In other words, the BCPM '!lids up consuuctins only 3 percent 

or lhe ~ ihal tbe model prmously calculated could be required to 

reed~ tbete c~~~U~mmS. If one '1\'m to draw a diqram of thU ultinutte grid, 

one would observe thai customen in thit quadrant would DOt be connecttd 

to lhe rest of the oetWod' by the RDilJIIDOW!I of connectin& cable actually 

b\dlt by the BCPM. 

Th.i! example ttishll&ht.s a terious and significant problem with the BCP~: 

- this "c:apping" mcthoclolo&Y prrvcnu the BCPM from consuvctlng 

cnouah plaot to aerve customers at the roed·rcdua:d quadrant toe.tioru 

where prior IUI&Iytlcaltttptln the model have plac.ed them. In other 

~ the BCPM methodoloaY does not piacc pl.m. to rerve these 

customc:n •11/ru (I ) oo the roed to whlc.h they '1\cn: oriJinAlly allocated, or 
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(2) In the IIJI&ller road· reduced qlllldrants to whic:hi ~ cuswmm an: 

~ lo Florida (u tbown in Exhibit: __ (DIWIBFP-13)) the 

BCPM builds lnsuftletmt cable 10 serve the customers that an: assliJ~ to 

1bosc road·reduocd quadrants for about SS perccot of the road-reduced 

q~u (or diJtn"bution an:u). This occurs~~~~'* the road mileage in 

lhete I'Gad·reduced quadmol.. is less lhan the &IDO\IIIt of connecting, 

lleckbooe lllil tnudl cable that the P.CPM initW!y caltulatu iJ neces:Ary 

to reach from the DLC location to the customers in these qllldranll. ThiJ 

u )'C'I anotbcf In I Wries oro.~ BCPM u.sumptions lhlll effectively 

"uodo" the mockl-s initialcUSIOmer asslsnmcnt approllcll. 

12 Q. AR& TIOCRE OTHER FEA11JRES OF THE BaM'S 

13 

14 

IS 

16 

17 

A. 

DISTRIBtmON DESIGN THAT ARE PROBLEMATIC? 

Y cs, tho BCPM assumes that c:u110mer loll an: squan:., ratber than 

~· This is Ulll'e:lllistic; and leadJ to an overstatement of t.bc costs 

for distribution plant aDd drops. 

18 Q. WHY IS ASSVM.INC A RECr ANGULAR LOT MORE 

19 APPROPRIATE THAN A.SStTMING A SQU~ LOT? 

20 A. Lot lba!)CS gcnm.lly IR delcnnincd by property developers who are 

21 -kina to llllll.imizo tbe 'Value or the land available for development 
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Q. 

Subdivicfula a pe.rcel into~ lots, with the depCh aratcr llwl the 

widlb - u Is UiUincd In the HAl Model - reduces a develope( a road, 

sidewa1k_ and drMway ClCpCilditura llld inc:Rua tbc lmOWII of salable 

IIQU&C. Subd.ividina a parod Into square lots, u is impUcit in the BCPM, 

would lncreue a clcvclopcta pevcmau costs. reduce the avm~ae 

bcltneo'vma'aland II'CI, IDd ~ lots that would have undeairable 

sballow 6oot IDd rettt yards. 

Jlllt u square loll would require a developer to lnsWJ more !'Old fed IIlii 

driveway feetperbollldlold, u shown in Exhibit:_ (DJWIBFP-14) 

assumina square lots In the BCPM requites 11101e outside plant to be 

m.talled to reach thete households. Because tbc tQJ estate dcvelopen 

should haw the ume !Deentlves u the telecommunications providm, 1.1 .• 

to reduce ~ eosu, the tw Model' a usc of rectanaululotJ ia 

the more lotkal DIOdcllna uswnpcion than the BCPM'a u.c of aquare lots 

wblcb b not JUPPOI1.ed by any evidcnte and acrves to ovcntatc costS (the 

HAl Model docs oot uaume rcctaoaululots for outlier c:IUIIen, but 

mlOpiz.es Ibis tbcR cUS10rDCI1ue located alona roeds). 

CAN YOU SUMMARJU THE DEFICIENCIES IN THE BCPM'S 

Ol.IT&IDE PLANT DUJGN? 
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A. Yes. The BCPM'alppi'OIItb to outside pl.w dcsip coosisu of(J) 

eli~ CB data by arbiavily assianJna busioess and residential 

liDea to anifkial "mleropids" baed 011 roed mil~ {DOit.elepbone or 

lldWodt cnaineerina aittria, or any other dlanct.eristiCJ of r!.e data that 

ex.lat at the "mieroarid" level of detail), and (2) n:aaan~aatina the data in 

variably·alz.ed "ultimate grids" that c:annot c:xcecd the bounds of the: 

•n:acropids" (~PiA. Dt..! bued oo tt.lepbooy or octwork eoainecrlna 

crit.eria). Ull!ortu1111c:ly, 1101 C\"'o this eoovoluted proc:as apparc:olly 

pmwntS smallaroup~ of "mi.."fOSrids" from bd.na i.olated, li'.creby forcina 

!he model to asslan them to "thote ultimate arids c' equal or lqer size, 

loc:.ted clolcst to the road centroid. • 

The proceas docs oot atop then!. The BCPM then reamenu eath "ultimate 

pid" iAio ooe to four qllldtant.s, which an: coovcncd loto ~quare 

di.uribudoa areas bucd oo the ooo-cmpcy quadrM1J eslabli.sbed. After all 

lhc!e laycra of~ ioto "miaoarids.. • reaa~J'Plion into 

"ultimate grids" (bollod by the "macroarid"), disaaarcptlon into ~quare 

distribution r.reu with CllJIOmcra evenly dlslribut.ed throu&}lout the 

dlrt.ributlon an:.,lt114 movlna tha disuibutlon lln:U cloxr to the DLC by 

capplna lhe distribution dlSIIUICe, the Model developcn dalm that thb 

app~Oidl allows them to ICC\II'Itcly loc.ale customen and to desip 
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approprialely-siud eavina IIQS. Fillal.ly, the BCPM devclopen usume 

2 ilia Ill custOmU loU arc square:. Obviously,lherc arc serious ddicicncies 

3 iD thiJ poctton of the BCPM, even IIUUfllin& !hal thls above pnx.ess doc$ 

4 not drop Ill)' eustomen, whidl it appueutly does. 

s 

6 Q, CAN YOU StJMMAJW.E THE Ut'ECTS THAT THESE DESIGN 

7 DEF1CUNCJES IN THE BCfM HAVE ON THE MODEL'S 

8 OUTSIDE PLANT COSTS' 

9 A. Yes. The BCPM crealcS 1,00 ID&tiY JttYiDa areu (ul11m.11e picls) by virtue 

I 0 of (I) 1 Jtid pt'OCeSI tba1 is arbltrvy,IDd DOC bued on the BCPM assumed 

II 
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19 
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21 

[ 

eusu>mer loc:atioos; (2) ita ux of arid siza lhal arc 1,00 smaiJ to take full 

advlntasc of tht ability 10 terVo customens 11 up to 18 kf\ wlna copper 

tecbDoloay, IDd (3) ltla.ssum.puoo that lhe SAliDLC should be placccl11 

the roed c:cnuold of the arid. rather lhan at Ita soopphic; ~:enter. ThiJ, in 

wm. requires 100 IIIIIC.b SAIIDLC equipment and 100 much subfccder p~ 

to rracb the SAl/OLC in eacb of these WJderllzcd serving areu. 

Fccder/IU.bfecdtr diPIDCa abo arc ovenwed by the BCPM'a emma for 

poinJlna blllln fccda and Itt UIC of the inefficient "bulb" deal an for 

COIIJ!surlni subfccclcr. 
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On the other band, 1he IIOOUIII of diwibution plmt needed by the BCPM 

can either be ovc:nwecl or lllldcntated. Whil: the "rood reduction" 

wumpd0111 uted 10 emile lbc ~qUare area within e~eh arid whefe 

distribution pllllliCtUally Is c:oostrueiCd in the Model may undenlate costs 

in~ area, tbeJqllll'C loc design substanri&lly ovcntates disuibutlon 

cosuln other IR!U. The combined effect of !hac lnlccutacies is the 

wont of 111 worlds - overstlllDt reqWred 0111SI.;e plant while still falling 

to I'CfiCh allrp.e number of basic: local cx.:ban,e customen in Florida. 

CIC:II'fy,lbe IUID ofdlac "wroop do 001 a.w a rfabt. • 
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The followina table shows bow these aencral concerns manifest 

the~lvt~ in the BCPM 1'\Ul for Florida. 

Table I 
CompuUon of Oulllde Plant Statistics 

For IW Model IUld BCPM 
For lbe Swe of f lorida 

HAJModd 

I. N~ber ofDiallal Loop c.met. 10,78S 
2. Rouse Miles 183 

Outllcf Road 3,138 
Oudier~r1 

86.981 Bmoc.b Cable 
Blckbont Cable 11,794 

Oimiliution CoaDc.:tina Cable NIA 
row Diltnl!utlon 102,096 

F~er~Cablc I, 116 
5\lbfe.:dcr Cable Pan 2 N/A 
Subfeedcr Cable I S,29S 
Main FccdcT r.uk 8,6SS 
Tol&l Fcec:ler 2S,066 

Toe.! Rout. Mlln 127,162 

BCPM 

18,897 

NIA 
NIA 

70.63S 

13,182 
14,374 
98,190 

11.346 
3,03S 
17,016 
9.992 
41 ,390 

139,580 

AI Table I Indicates, the BCPM has substanlially ovemated the amoun1 of 

DLC equipmeat Rquircd 10 efficiently rcacl! Florida's c:onsumm oflocal 

IUbCeeder. Ho~, lbe beckbone and braneb cable components of the 

clilltrihulion pl.mt are aiplleaotly lllldc:rJ1aled by lbc BCPM, 

demonJtradna tblt the BCPM l'&lla 10 build enouah of this cable to reach 
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A. 

all of the customcas. Overal~ the BCPM has ovqstated the !QIIJ rou~ 

mUea of cable and Sli'Uelute required by approxii'IIJltely I 0 percent (details 

suppo.ning these fig~Wa are tet forth in Exhibit: __ (OJWIBFP·l S) and 

Exhibit:_ {DJWIBFP-16), which oompare, L y company, 1-W Model 

and the BCPM results Cor the stat~ of Florida Cor 'vm c:enten included in 

both modeb). 

In ad41&n, the feeder portion oftbe BCPM networ\: is sianifiCIIlltly 

aratet thiln the HAJ Model fecdu route mllc :. AJ; Exhibit: _ 

{DJ\VJBPP.J7) illustrates, per·foot ttn~Cture c:osts associ.a1ed wi1h lhe 

feeder portion of the Mtworlc uo NbstantlaJJy more expensive than lhe 

lltUCtUre associated vi1b w ci1J111bution ponion oflhc oetwo~ d~ 

lqcly to the diftmnt mix of SlliJCture (e.g. aerial, buried, and 

WldetsJound) bdwcen fccdcr ll!ld distribution. By using exc:cssively small 

wving ateas in the BCPM methodoiOI'f, the BCPM developers havf' 

ovet1111ted inVCJtmclU both by plac:i:l& excessive OLC equipment and by 

uti1icially ablftina the mix of 11ruetUlc from diltribuuoo to the more 

expensive JtNdUie mix associated with C~er plmt. 

WRA TARE THE IMPUCA TIONS OF THESE COMPARJSONST 

The obviOUJ implk:adoo b thaleven ifcompamble iopuU were used In the 

10 



rwo modeU.tbc BCPM WO\IId ovcmate the cost of univmai!ICI'VIce In 

2 Florida. In abot1, Ill; Comm~on should not foc:us exc:lusively on lnpvts • 

3 

4 

s 
' 

6 Q. RAVEOTBIRRECVLATORY AGENCIES COMPARED THE 

7 

8 

CVSTOMIR LOCATIOl'\' AND ENGINEERING DESIGN 

ASP!CTS OP TJIE. RAJ A 'W THE BCPM MODELS1 

9 A. Yel. Tbo 'LoulsiaM Public Service Colllllll.ulon, the Kentucky Public 

10 

II 

12 

13 

Scmce Cocnmis1Joa, and lhe Min"""''a Publ.k Utilities Coa.mission all 

lhe HAl Modelauperior to tho~e employed by the BCPM. 

14 Q. IN 011lER JURISDICTIONS, THE BCPM SPONSORS HAVE 

IS 

16 

17 

II 

19 

20 

CONTENDED THAT APPLICATION OF A MINlMUM 

SPANNING TREE ANALYSIS HAS DEMONSTRATED THAT 

THE HAl MODEL FAlLS TO BUJLD SUFFICIENT 

DlSTRIBlTfiON PLANT. IS THE MST DISTANCE A VALID 

BASIS POR ASSERTING A GENERA.LIZED CLAIM THAT THE 

HAl MODEL Bl1ILDS TOO UTILE CABLE? 
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dimnce (whieh we described earlier) as a validity cbcclc on !he HAl 

Model. Ho·wever,lhelr cllilns ~ extaaerated and bued on penial 

infOI'IIIatlon. 

Tbe claim that a MST should be the mlnlnrum ar::~unt of dlsttibon.lon cable 

iDstalled Ina clurter alto is \lr'I'Ofli for at leatt two impOIUnt reasons. 

firsl. (bo I~ ra!Jecl by thlt clt.lm tend 10 be most pronounced In 

spendy populaled clustn, prec:iJely those cluster1ln wbleh !he HAl 

Model is most li.kcly 10 place 1 higl. proportion of cll!tome11 - those that 

ce 11011 poco-tcablc - 011 CB boundaries. N.ooled earlier, this appoecl! 

(placina lllti'Op1e locations on the CB boundaries) tends 10 disperse 

CI1Stc'alct1 too widely IIIII. theref~. ova"Stalell the llllOUDt of cable 

requited (st•.lor example, AT&r/MCI Ex Parte fillna or June 10. 1998, 

HAJ Model" .S.Oa, Why It Fnglr.nn IM ApproprlDie Amolllll of 

Dlstrlbwion PIJW, slide IS). Thus, any MST clistancc calcuJaled by the 

8CPM lpOOICIII, baed oalbca overiy-dispened RUTOJite loc:auons. will 

likely ovu&tDII tb: mlnlmum amount of cable lllat would be required 10 

- tlae ~omm wbere they 8CIUally are located 

In lddition, tbo BCPM &poDIOt1 have con«dcd In other juriJdlctlons (e.g., 

MinneiOtll llld TC'XII) lh.allhc Steiner tree, not the MST, constitutes tho 

min!mtpn dimooe requited 10 COftiiCCI 1 JC:rics of polnll In 1 nctwoft -

n 
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lhatlhe MST ~ ovct'J1ale the minimum IIJIOWII of cable required by u 

lllldl u 13 pttcen1. 

A lhltd conceptU&l issue with the MST analyses that have been undertllken 

10 date by the BCPM spoasors is tballhey do not include the digital loop 

eerier \DLC") IIIII fee<lcr/dlatrfbulion inltrl'aces u oodes thai m\lSl be 

COIIiiCdcd by my MST or SldDe, tree. To au1.e al\&nctlonaJ ndwcMt, h 

b obvious tbat the variour. customer locatloru in a dlJttibution area mU5t 

be COliDCCted DOt ooly 10 ca•.b other, but 10 the rest of lhc networlc as well. 

Beea111e this COIIIICdion talces place llvouah the DLC and/or FDI nodes. 

~ l.cx:allons eould have beeo included u .,.n oflhe MST calculation-

failure 10 do 110 can understate the required MST dlstancc. How.:vcr, Ll1 

Older 10 m!nim!u: potential clifl'aenccs bdwcen the parties' presentations, 

the MST acalyses thai we provide with this testimony also t:rdudu the 

DLCJFDI oodcs liom tbt <:akul&Lioos. CO!Uistan with the appro!ICh used 

by the DCPM proponenu. 

I 8 Q. ARE THERE "BO'ITOM LINE" WAYS OF DEMONSTRA TlNG 

19 

20 

THAT 11t£ PROBLEMS CITED BY THE BCPM SPONSORS AR£ 

NOTSJGNJ11C.A.Nn 

21 A. Yes. 0oeWI)'ofdcmonstratlna lhe adeql*y oflhc 1-W Model'• 
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disuibullon plant aJaorilhms is 10 compere the I\ITiount of bilc:kbone and 

lnDdl ClbleCOilSIIUMI by the HAl Mocklto the amount ofbeckhoor 

and brllleb cable coi15U'Ilded by lhe BCPM for 1 comparable set of wire 

ccntm. In both modtiJ. lhese twO compoomu of the distn'bwon ~'Oiic 

rqwetent tho cabu that ICtllllly puxs by the customer localio.ns and to 

which the custO!!!(t drops are connected. If the HAl Model tw 

signlflcady more beclcbooe IDd bnlnr:, cable than the BCPM. for the 

amt .we cealeQ ID Florida. lb~ mcaos that It tw constructed 1 mo~ 

cxu:nslve Dl!tWOrlc of pllllltto rea·h the individual customer locatiODS than 

has the BCPM (becaUMl the MST analyses condll(ted by the BCPM 

poponenu ID olbcr jwbdlcti0111 have ~lutkd lbc OLC and FDI oode 

locatl0111, as aoted abov., they expUcilly e~tcludc lhc e~~blc lcn,UU that 

would oonc:spood 10 lbc vatical and borizonlal conoectlna able in the 

BCPM ouqJut: because we are scck.ina to evaluate the claims made by the 

BCPM propoocnu, bucd on a MST approech that neludca con.nectina 

cable, it is a:aitely appropriate fot us 10 focus only on the rdallve amounu 

of cable within dlsuibution areas). 

lncludod u liJihibh: _ (DJWIBPP-16) arc comparisoN of route mllct 

ptoduoed by lbc HAl Model and the BCPM for all HAl lind BCPM 

common wire ccntcra In Florida. by company. Statewide, tho HAl Model 
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prodaced approxlmaldy I 8 percent _, backbone &Del brand! cable than 

did lbc BCPM. The HAl Model produced more t.:kbone and tnDcll 

cable than clld lhe BCPM for 382 of !be 470 wire cenkrs studied (or 81%). 

In sboct, the HAl Model construe~~ aiiJilficantly more able to rc:ac:b 

C1ISI()!DC!1 in 1he cllJtribullon Ileal lhan does lbe BCPM - I fact !hat il 

iDCOosi!!lmt with c:la1m.t mde by lbe BCPM tp0nwt that the HAl Model 

falls 10 COll.SINr:t suftlc:icnt c:able 10 Mcorm.:c:tlbe dots" in dlnribution ~ 

(for 1he re 1 s co$ utkulated w-ller we believe !hat the appropriak 

complriJoo of lhc two mode1J Is 1 ,-ompcrboo of blc.kbone &Dcl tnDcll 

cable; bowewr, o comJIIIIJon of all cliJt:nllution cable also confirms !hat 

the HAl Model COCSU\ICU sufficient cable. ~' Exhibit: 

(DJWIBPP·16)J. 

14 Q. BOW ARE THE MST ANALYSES THAT YOU ARE PRESENTING 

15 ORGANIZED? 

16 A. We have pnforrn£d I MST analyslt for I subJet or Bell South wire centers 

17 

18 

19 

20 

21 

in florida -lhe wire c:cnters for which we have been provided both lhc 

HAl Model MST diaancea &Del the BCPM mlaop;d dal.a. The MST 

anal~ .se-ibcd below an. baled on 124 BcllSouth wire c:cnrcn (thde 

12.4 wire ceutm aepn:Xlll all wire centers that matd!ecl up with 

BeiiSouth'a illltlal dala mponao, with the followlna exccpllons: (I) we 

1$ 
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have aduded m cen&en In wbidllbe BCPM has mulllplt 5WiLCbcs (II· 

cllait CLU coda} In the ume wire <:enter (1-diglt CLU codes), and (2) we 

have excluded wire cenlen to which the BCPM bu duplicate FDI Codes). 

Wt have IUIIIdllriud lhe raWIJ prekiii.Cd In lhla \etllmony In two Wlyt 

Ftr., we IUilUJillrize the MST dis\aDca Cld modeled dillaDCCS by wire 

cent:r -llltldlecl u Exhibit: _ _ (DIWIBPP-11). Then, we •ummarize 

the arne data by dens! I}' zone- anoched u E'Ullblt: __ (DJWIBFP· 

19). II ls lnlpoilalll to recoenJa tblt ilia-c arc IOIJlC dilTaenc:u iD the way 

lbe HAl Modcllll41ho BCPM dctmiUDe densi1y mnes. 

for collllnmoy, ~have ncludcd, from both modcla, all distribution 

arcu with fewer lbaa 2 customera. We bave used this thrctbold for the 

obYlous rcasoo that tbae dlould be no MST di~ fOf dlstributioo are.u 

with ol\1 y oae~amer. Apin. we 11&\-e beetlu consistent 11 possible in 

the way we perfonned the MST analyses on eKh of the models. lo pe.sr 

fnldics, lthc 8CPM proponent~ have used a subfe1 of the HAl Model 

dlstnOutiott ltCaS - thole with &I least S cu.stomcr locations - bul have 

failed to exchldc the BCPM dislriburioa ccu with fc_,- tban S 

C\lltOmeft. If the BCPM proponent~ in1c:nd to foeu~ only on distribution 

areu wl.1h more tbcD S CIISIOmerl, they &bou.ld UIC this threshold for 
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2 

3 Q. HOW DO THE BCPM CUSTOMER LOCATION ASSUMPTIONS 

4 AFJ'ECTTHEMST ANALYSES? 

S A. As we have dixuaed above, tbo BCPM does aoc ~ly locaU 
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o-.-a. IJisrad, it alloceles CB popubtioo data 10 arbitnllily­

desipetM ~ that ~t~: overlaid on each wire centet, baaed on 

m.tive !'Old distance. Unfonunauly, this forces an analyst 10 make 

IIINIIIpCiolll reprdlna the BCPM '1 e:lSIOmer location wumpdons in 

ordc:r 10 ClOOduc.t a MST malysis (wbieb Is d.csisned, after all, to conoect 

lndMdlllli:UIIOmcr loc:allons). 

The JliObknls Wiled by tbo BCPM euJIOmef loc:.atlon assumptions an: 

pankularly Kille In low demlty areas ~ population is spme and 

CBs arc JCOIIJIPhically laJe, coverinJ nWDCfOIIJ mieroari<b (which are 

1.~00 !eel by 1,700 feet In aize). Under the BCPM appro~~eh, In whlch a 

CB'a eustOmetl arc dla1ributed 10 all mleroarl<b that have qlllllfyina road 

typa ~ than, lbc small number of eus10men in a CB an: 

allocateciiO alqe-arnouot ofi'C*l mileqe. resultlna In many micropidl 

with hcdonal euaaomu allocations. Eva~ mieroaridJ that ~~~: alloealed 

mora than a linale ~ contain frictional customm, and nont of 
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these cuatomen II'C physically locared by lhe BCPM 11 any rpeciJic point 

wiJhiD tho mlcroarid. Thus, if a MST I!Wysi.s on lhe BCPM b 10 ~ 

conduetcd 11 all, the analylt must detcrmiDc (I) bow 10 include .ni~ 

with only a firoctlon of a CUJiomcr, and (2) wbe~ to geopphlc:ally locate 

wbatever customen the BCPM lw lllocatcd 10 eac:b microarid. 

W'dh reprd to micropids ('OO!Ajnlr, oaly a li'¥tion or. customer, wt 

have cr.Jployed Ill alpithm tbL IOIIh all rr.:tioaal C\ISlomen In Lbc 

mlcropids c:omprislna • qUidtlnl, and the:o alloc:l1cs tlds number or 

cnstnatm to a portloa of the qllldtant's microarids from wblcll ~ 

fnlctiONI c:ustomc:rs II'C drawn. This approach iJ c:onscrvative, because it 

tends to CODCelltralo customers that the BCPM would otberwiac d!sperse 

ova: •~traer number of mlcrogrids. For eltlmple, the BCPM proceu for 

calculltiDa lhe 111101111t of dim"butioo plant thai must be consuuctcd IJ 

baed oo a SOO.foot butTer on either aide of all ineluded road fed in all 

poptl••ed microtPids. cvco if a mic:rojrid is occupied by only a fraction of 

• customer. The toW Ilea acnc:rated by thi3 road butTer ultimately is 

divided by tbe number of cUIIOmm In these microarids 10 gencntc the 

aYeflliC lot rlr.c, which l.n tum dctennlnc:s the drop ltnath that IJ calculated 

by tho model. Comparina the &mOWlt of distribution plant aencrated by 

tho BCPM, iDclucllna4rop leJlllht, to oar MST dlllMCU - wt\ic:h 
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implicitly auumc smaller lo!tlzet ·• it quice ~~~~mlllvt, beguse it 

impn>vea tbc chances that the BCPM wi!ll pass tbc MST test (tbc MST 

ID&lyses thai we ha~ undenaken for the BCPM dala fOCUJCS on 

mfcrosrida, beca11sc these 1te tbc ~hie entities to wi.Jtb tbc BCPM 

model &llocates cljStomers for bulc local exchange servlce. BCPM 3.1 

Model Ml.'lhodology, Section S.J.4, at 28-29). 

&~ IIIJide that dcdsion. wo then had to address when: in the mlcrogrid 

we woUld pllyslc:ally locau each of lhe allocated eustomen. We decided 

to assume. fOf MST purposes, that all cu:stomen wijlled to a microgrid 

~ ~y distributed throuabou1 a road-reduced au oftbc microgrid. 

Th~ approach Ia ~111istent wltll the wumplions made by the BCPM in 

designiDa distribution J>lant within quldl:ants. ~ wumptlons are th.l.t 

(I) the a:rea Jl:rVcd cqiiAb I ,000 feet times the amount of road disunce in 

tbc mlc:roa,rld. wllh a maximum area equ.al to the area of the mlcrogrid. (2) 

customers m cwenly dUtributed throush.outlhe IIIU served, (3) lo~J are 

~quare, and (4) hoiiJini units 1te located In the center of lou. Exhibit: 

__ (DJWIBFP-11) provides a v!Jual ~presentation oflhiJ process. 

BOW DOES YOUR M8T ANAL VSIS COMPARE WITH THE MST 

ANAL YSP.S PREVIOUSLY PERFORMED BY THE BCPM 
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PROPONENTS? 

2 A. Prior MST aualy.a on tbc HAl Model - IDe! criticiSIIU made of tbc HAl 

3 Model bued onlbetc lllll)'XI - were pcrfonncd lithe distribution uea 

4 level ln other words, comparina the MST distaoce for customer loc:atiOIIS 

s wfthlfl 1 aiven d!Jtriblltion IIQ 10 the plant estimated by the HAl Model 

6 wfthllf a &lven diltrlburial area. For reaons we have discussed 

7 previoualy, lllld will restate bek w, Ibis it DOt ~ appropriate internal 

8 cocWJieDcy checlt on the HAl Model or the 8CPM. However, It Is 

9 impor1ant 10 recoa:aizc thallhe BCPM propona~ts have not pcrfot'Died the 

10 MST lett for the HAl Model at the mving uea level or 11 the wire cc:nter 

II level 

12 

13 ln .tditioo, tbc MST analysealhal have been cooductcd by the BCPM 

14 proponents for tbe BCPM have been Inconsistent with the analyses they 

IS have UDdettaken !or the HAl Model. 

16 

17 Q. HOW RA V£ THE M8T ANAL VSES ON THE BCPM 

18 CONDUCTED BY TIR BCPM PROPONENTS DJPF!.R£D FROM 

19 TBEJR MBr ANALYSES Oo THE RAJ MODEL? 

20 A. ln prior proc:eedlnp in Mjruv:ool.&, Texas IDe! Wasl\inilon. the MST 

21 analyMt cooduc;t.cd by lhe BCPM ptoponents for the BCPM have Included 
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Ill cable within a umn, ana (Lt cable COMtC1111flhe distribution lrCU 

within the BCPM servin' lrCU), \ h.ilc: the MST lllllyscs !bat the BCPM 

pt'OpOil(nr. have: pelfoi'IDCid for the HAl Model have: not included all such 

cable:. To be consistent with lbc w y in which Bell South aske-:i PNR 10 

tOOdliCt the MST cal )'lis of the H \l Model for lh!J pcocccdina, the MST 

..Jysil of tbe BCPM abould cocnp.n only the c:ustomcr locations within 

a d4stribution area to ~ diJtance m~lc:d by the BCPM within lbc same 

clillrfbution area. We have cood·JC:t• d our MST stud lea of the two models 

consiiCmtly- our ~pcewloc; IJ tbl• the BCPM proponents will oot. 

WHAT ARE THE RESULTS OF YOUR ANALYSES? 

11!e rau.lu of our MST analyaea for .he 124 Bell South wiro centen are 

summari.zled by dcosity ZDOC In Exhl••lt: __ (DJWIBFP-18) and are 

SllliiiiWizecl by wire ccmcr In Exhibl . __ (DIW IB FP -19).. The 

anllyaa ahow thai for lbc lowest clctl .ity mne,lbc HAl Model estimal.cd 

diiWlele fllla 24 pmmt short of the MST dl~~Anee, while tho BCPM 

e.tlmatc:d dUwlce falb lllORIIhan 38 rxrc:cnt sbo!1 of !he MST dit!anc:e. 

For the next lowest density zone, the IW Model diJtanee actually u cwb 

the MST dlt~ence by more than 30 pezcem while: the BCPM exc:ecdl the 

MST dlslance by only 13 pe!WIL Pot the lowest twO density zonea 

II 
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eombbxd - the locations lhll1te lilctly to reqllire univcnal ICMcc 

support- dJe K.Al Model builds I J,5 14 miles of cable, and hu a MST 

djoll.w:ofoaly 10,736 miles (Lt., the amount of cable built by the HAl 

Moclel is 25 paceot pater than the MST dUiaooc). For the aamc two 

density zoca, lbe BCPM builds 12,113 miles of cable IDd bas a MST 

dJ.stanceof 11,112 miles (resulrio& In a marain of only 1.5 pmlCDt over the 

MST dll"neo). Aaoa Ill dalsil)' zooes. tbc HAl Model, In toeaJ. builds 

almolt 70 percat IIIOfO route milea tJ- :.a Its MST dUtancc, while the 

BCPM builds oaly 5 paccnt D".n route miles than its MST disW:lce(ln 

tbe bl~ two density r.aoea, ti~e BCPM aiJo bullds 22 pereent l•1s cable 

than the MST d.lstancc). 

13 Q. wtiA T CONCLUSIONS CAN YOU DRAW FROM THE RESULTS 

14 YOU DESCRIBED ABOVIf 

IS A. Two thinaJ appar obvious. F' ll'Sl. if the HAl Modd consuucu too little 

16 

17 

18 

19 

21) 

21 

distribution pllnt- u tbe BCPM pn~PQncnts have lmpllcd - then the 

BCPM paforms cva:a11101e poorly. Sccood, llx only density 7.llOe in 

whlc:l the HAl Model !alit thb tbeorttleal MST 1$ IJ in the lowest 

density 7.llOe- ~11ae Jeomdlaa is tbe least succeasful. AJ we have 

explllned previously, tbe JWTOpte location appoach used in lho HAl 

Model is c:oOJCrVIIJvc, and ll\Oitlilctly ovenwes the ttuo MST distance. 
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lmponlady,lbe MST is noc 1 validation (because it Is not bued on Ktllll 

data) but 1 cbock oa die aaumpeioas with!D 1 mocld. 1 r oae ~ 

that lbc t.!ST dlaiiDCe Ia likely to be ovesswed In the: lo~W:at density zone 

-due 10 lbe 111e oflbe HAl Modtllllii'Ople loeation apptOIICh- tber. one 

may nevenheless toadudt tbat lbe HAl Model builds sufll~lmt plat•t in 

thil density lllDC. When 0011 alto COillidcn that 1be St.tiner tree diJtance, 

not the MST dlllM)oe, Ia tbo mulimwn distanc:e necessary to COIIDeCI 1 

poup ofpoiDu, lbe relmnce oCtbc: M.li llnllyae~ propotcd by the 

BCPM prnpoam!S Ia fur1bcr dimfnlW(I 

In IWlUilll)', all oflbe evldeDcc v.-c have produced estabii~Jle. that the HAl 

Model doe, a better Job oC bulldln& IUfllciem plant 10 ru~:h Florida 

~ wbm !bey arc IC!UIIIy loa~ ted, without overbulldina lhe 

subteeclu lldWOI'k lltld lbe DLC system required to reKb thoac cUStomers. 

VL THE INPUfS TO THE BCPM USED BY THE lNCVMBENT 

LOCAL EXCHANGE COMPANIES CAUSE A FURTHER 

OVERSTATEMENT 0, 'Tim COSTS THAT WOULD B£ 

INCURRED BY AN EmCIENT CARJUER 
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Q. 

A. 

HOW SHOULD THE IJ'tPUTS TO A COST PROXY MODEL BE 

CHOSEN' 

1bc clctc:nnlnalion oftM "total forward lookina cost .. of p.rovldina basic 

local te'cromm•IOICitioos ac:rvice• as ~uim! by F. S. 364.02S (4) (b) ilia 

IWO Jtcp process. First, the c:ost model 10 be used must be c~ in 

~~~tb • ~ lhllaeocra''r i!CCepled dalp and placement principles and 

tho moat recent commercially a•··•ilable technoloeY and equipment are 

UJed 10 model the chanlderbtic.s of a octwOrlc that would be deployed by 

an efJ!dcDt provider of local te~unlc:ations ac:rvicet. 'I'M second 

II.Cp Is 1 de1emriMtioa of the lnva:~ma!llhat will be required and lhc 

oaaolna expenses lhat will be Incurred to own and operate such a network. 

ln ord11r to complete thlJ acc:ond step, 11.uumptlonJ must be m!Wk 

reprdina the acquisition coslJ of material and labor. the level o~ :>peratina 

expclllln,lhe level of capilli related com. ccnain opcntlonal 

cbaraclcristlcs of the net'to'Orlc (the level of utilization of investments, for 

example), and the opportunhies that may cx.ist to rtduoe Ioiii coN by 

slwina ln~enlJ or expenses with other firms. 

Previoua ~ or lhlll$imolly have foc:u.xd oo the lint ltcp of 

dc1ermlnina the dllrlet.e!Utlca of the oetwort required 10 provide local 

telocommunlcatlODll Ktvioc In aaiven soograpllic area. Thlt section 
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7 

foeuJC~ ora a fundamental ~ d~mcnt between tbc parties to 

thiJ proc:coclina ~ the lmplemenwion of lhU 1c00Dd mp in cost 

detennlnatioD. Tbi.s 1\JndamcnW coneeprual di.lllgt:canent results in the 

telectloo of model inpula whh lianiflcanlly dlfretellt values, wtlidl in tum 

hu 1 directmd si;niJlcult im!*l on the total COil ofbaic: l...ul 

~'...,"""nwicatioas anvlce ealculaed 

8 Q. DON'T ALL COMPANlES AGREF THAT THE COSTS TO BE 

9 CALCtiLATED ARE TROSt THAT WOULD BE INCURRED BY 

10 

II A. Ultimatdy, DO. While witDeues for BellSouth IUid Sprint pay lip acrvicc 

12 10 Jli'b a~. th"Y \be!~ ao on in an ancmpttCl justifY model inpuu 

13 

14 

IS 

16 

17 

II 

19 

20 

21 

llha1 ~baed oo the~ embedded charactmstles of their existina 

opentioos. In order to uc::ertaift the rcaJOil for a sian! licant portioo of the 

cUtferecce In total cost of btsle local ~lecommunieatio111 savic:c 

calc:ullled by the different companies, it is essential that the Commission 

look beyood the: cooccptu.allabels beiDa placed oo modcllnputs. 

Bdtsoulh wi".ncas Cal~ll. for example, states that the cost model 

lldopted by tbc Com.mlaion In this procecdlna should be used "with the 

approprille illpll1l to ldmtify tbc costs thai an cffie.icnt provider "''OUld 

IS 
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Q. 

incur to provide llllivers&l service In Florida, • llld goe:s oo to lfl\ll: that 

"oaly inputs n:Dectivc of fOM'lld looldr;g ecooomic: c:osu should be used" 

wbell c:aleuJatina thete c:oslS.11 Sprint witneu Dickmon abo appear~ to 

&&n:e with th1J posltlon. lllld IWU that the lnpuu used in a fo!W111d 

looldna economic c:ost81Udy "should reflect the c:o~1S that an efficient 

provider of telecommunications rmce would most likely experience. "11 

Sprint witnca Stalhr dcvotr.;S a substantial portion ofhi.s testimony to a 

diSC?•ssioo ofwby fOI'WIId lcokfna. r8lher than biJIOric:., c:osu m\ISI be 

u.d, md cooc:ludes at pqe 9 that "it is impo!Wllto get the cost ri&ht with 

reprd to what c:ost.s a new provider would incur oo a golng·forward 

ba.sis.." 

DO YOU ACREE WITH THE COST STANDARD ARTICULATED 

BY THE BELLSOUTR AND SPRINT WITNESSES? 

Yes. We believe that in order to dctc:tminc the amount ofunlvnsal servic:c 

funding required, the c:alculation of the toea! cost of basic loc:al 

telccommunkatioDJ Kf\llce should c:onsid¢r only those: forward looking 

c:osu that an effic.icot provider would incur to serve the geopphic 8IU in 

question. Dr. Staib~' a at.ated standard of including only the c:osu that nn 

efficient oew provider would inc:ur on a goiog-forward bub 1«tn1 to be a 

reasonable artia&Wioo or thia principle. 
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Q. DO YOU ACREE WITH BELLSOUTH'S AND SPRJN'T"S 

APPUCATION OP THEIR STATED COST STANDARD WHEN 

SELECTING MODEL INPUTS? 

Absolutely not Aaain. 1his is an lll'ell where the Commluion must look 

behind the high-level tenninoloa,y in order to determine what thciC 

companies III:IUally mew~. 

Tho finn 1\.mdamen1ll m.istak.e lt.al BdlSouth and Sprint have made iJ to 

COIIfua cosu which are specLilc to •liven acoanphlc serviu area with 

COJts that are constraiDed by the hi$toric chan.c:teri.tics of the incumbent 

LEC !hat serves tho an:a. If pi'OJiel'ly calculated, costs that are specific to a 

liven area rencct lhc unique set of cba.ractcristics of the area that in tum 

cause a unlquo set of costa. Any efficient carrier scrvlna thlt tue~~ would 

be ex~ to have a slmiiu experience: the costs would continue to be 

unique to the dwattcristic:s of the geoarapbic area, but wou.ld not be 

a,ectcd to vary by canier (by definition, an efficient canier would be 

al:le to duplicste. comparable low cost "tolution• for. alvcn aeoppbic: 

"problem"). Ala rault, it iJ not~ to ao beyond a ·acoaraphic 

area JPCcijk" cost to a "company specific" cost, unlua the objective is to 

.Include costs that are c~.~mntly beina upcrieoccd by the Incumbent LEC 

that are in exccu of thole tl:at would be cxpcrieoccd by an efficient 

carrier. 

17 



1 Q. DO TilE BELLSOUTH AND SPRINT WITNESSES ARGUE FOR 

2 THE INCLUSION OF SUCII "COMPANY SPECIFIC" COSTS? 

3 A. Yes. After correctly noting that "t:..c prinwy piii'J)05C or lhc model lito 
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develop deavcraac<l cost estimates by geographic area,• Sprint witness 

Oiclcmon aoes on to llliUC that model inputs should be specific to the 

compaey cumntl) providlna tlr. KI'Vice." BeUSoulh \loitness Caldwell 

llllkes a similar Oawc<l ctg'.mlellt, stating that input values should be 

company specific. and ~1 Bel!South's inpub to the BCPM reDect the 

costa that BelJSouth "wiU incur. •" 

The use of JUCh •com pony specUlc" inputs b inconsiltent with the 

objcctiYC of lncluclinJ only the cosu ·ttw an efficient new provider would 

incur on • going·foiWVd basb to serve a giveo area. Properly calculated 

costs are specific to the unique cllaraoleristies of the area bri1111 served. but 

it b DOt necessary to study the hlnoric and embedded cmts of the 

incumbent provider in order 10 make an objective determination of the 

costs IIWID efficient new provider would incur to serve the area. To the 

contmy, by roc:us~n& on the hl11oric operations of the incumbent LEC 

iMeld oflbo c:hancteristlet of the area. it becomes more difficult 10 make 

the required objedlve determination of costs. 
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THE USE OF ffiSTORJC AND EMBEDDED (t £."COMPANY 

SPEClFIC") INJ'ORMA nON AS COST MODEL INPtrrS WOULD 

SERVE TO OVERSTATE COS IS ONLY IF CHANG£ IN THE 

INDUSTRY IS OCCURRING AT A SUFFIClENT PACE TO MAKE 

PAST CONDmONS A POOR INDICATOR OP THE FUTURE. IS 

nus THE CA.SEf 

Yes. Ftnt and Comnost, tbo J:-lSitloo of the BellSoutb llld Sprint 

witn 11 1 completely ipoR.J the dc-velopmau of c:ompcdtioo for basic 

Joc:alldecomm\mlc:atiJCrVk:a lhal iJ beaiMiooiiO OCC\Ir in florida. 

Taeit UIWIIIUlll for the'* of"comp111y spccific"lnputJ are 30th1na ~D~m 

than a thinly vcUcd anempt to carry coSIJ that were Incurred durin& a 

period of monopoly opeqtlon rorward Into a competitive environment. 

Ooina 10 would cleatly benefit the Incumbent LECa. but would be ditectly 

It odds with the lmcrats of Florida COII.SIIIl\Crl of basic local 

The &peci{}Q of maoy oflhc indu.stry chanacs are describc:d in the 

lcstimocy ofSpiDI wiwu Dr. Stallv. He comedy poin11 out at paae 9 

that "historical or book COlli reponed over many yCitl do not reflect the 

cffidenclcs lhll C8ll be raliz.cd today in the provision of basic KfV!ce. 

Tbcy .UO do not retleet !be rcs.litics of t.oday'alllllrtd with rcprd 10, for 

19 

l 



2 

3 

4 

s 

6 

7 

8 

9 

10 

I I 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

Q. 

A. 

example. labor COSU. inflation, mvironment:al constraints or 1 host of other 

cost affecting factors.· Undelerrcd by the logic of his own argument. Dr. 

Staihr JOCI on to suppot11hc use of model inputs based on Sprint's 

biSUlricaii'C!CIOtlb. 

DO THE INCUMBENT LEC WITNESSES OFFER AN 

ARGUMENT WHY THE USE OF JUSTO RIC AND EMBEDDED (L 

E. '1COMPANY SPECIFIC") JNFORMA TION AS COST MODEL 

INPUI'S IS EQUIVALENT ro THE OBJECTIVE 

DETERMINATION OF THE COSTS TllA T WOULD BE 

INCURRED BY AN EFFICIENT NEW ENTRANT? 

Yes. l.o<:redibly, ij(USou1h witness Caldwell ulu the Commission to 

assume that lbe COil modtl Inputs based on BeiiSoutb's historic m:ordl ere 

equal 10 the c:ompuable input values fore efficient catrier, based on her 

unlletetalassessment thai Bell South, IU It OJ'CT111C8 today, c:ltists IU 11 model 

of efficiency. She argues lhrousJlout her teStimony that !he modcllnputa 

that lhc sponsors, baed on BeiiSouth hmoric: records. are repreKntativc 

of what "an cftlc:lcllt provider would be expected to achieve on a going 

(oi'WIItd baab .• u 

Ma. Cllldwcll's claim C&MOI be given serious c~nslden~tlon for at lca:n two 
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Q. 

1W9DL filii, BcllSoi.Jih Opcra!CS a 1 rqul.ncd mooopoly; h docs not yet 

race effective COU'lpetillon for itt scrvlee:t. This Commission lw DOt 

re«ntly performccl an lnvc:stiption ofSeiiSouth's operations and found 

the Company to be u efficient as It would be if operatccl in competitiw 

Jlllltets; sl.ailluly, cotl)petith-e mezket forces have not bad the orwonunity 

to act on BellSouth in order to provide Jlllltet Incentives for efficiency. ln 

short, !here ls oo basis for 11 cooclusion that Sell South could oot operate 

more efticitntly than It does today. 

Seecma, v.tillc she lw had a dlstlt.~hed career all Bell5outh, Ms. 

Cald·~~ell's professional experitnee iJ timitccl to exanuMtions of the casu 

of 1 rqulalcd monopoly; die doa not have compmble experience 

cvaluatlna tbc costJ of a finn oper.tini in competitive markets. As a 

resu.lt, she simply llcb tbo neceswy foundation to reach her oft-stated 

coii(IU!iQn that Bell South'• eiliting cost stnleh•rc i• equal co the cost 

struetiR of an efficient provider on a aoin.g fotwatd basis. 

YOU STATED TBA T COSTS SHOULD B& SPEClFJC TO THE 

GEOORAPWC AREA BEING STUDIED. IT liS NECESSARY FOR 

ALL MODEL JNPUI'S TO BE CHANGED TO FLORIDA· 

SP.ECWIC VALVES IN ORDER TO ACCOMPLISH TIDS 
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A. 

OBJECTIVE? 

No. ln a flatbct IUempt 10 justi1Y the ux of historic and embedded (i. e. 

•a,mpe.ny speclfu:j information u cost modcllnpuU. the Incumbent 

LEC wit~~meSJiavc ancmpled 10 frame the debate u a choice~ 

•swe.specific• and "dt&ult" input values. In this didlotomy, "llak 

spedflc" JJ limply a eupilanlt "D for hlltoric lnf'onnallon from the 

Complny'a recorda. Tbeobjcc::live of t~..e proc:.us should be 10 prod~Xle 

costa that~ apcclfic: 10 aah-en an:a. In order 10 do 10, it will be 

D"CC1'"fY 10 usc 1 mi.xtuR of aCOIBPhic: aod inpw data that is IUahJy 

sped& 10 the aeopphic area beina ltUdied (aoil typt, for ex&~Dplc) and 

input values tbal~R ooc ~pCCifie to the scographi.c: IIU or even to !he state 

(lhe pwc.bue price of nweriws 1M1 Bell South p~lwes on a regional 

buiJ, for example). J.. Sprint witness Staihr correctly polnll out Ill paae 

13, "just a the values ofcttl&in inputs st.ould and will dwlae from 

location 10 loc:a1ion. ocbm will not." 

AJ 1 resu.lt, It b J!"CC'$111]' to evaluate all model inpuu in ord~r to 

determine wbcUltr they are rcpruentative of lhc com that would be 

inewTed by an cftidartprovldcr. Much of this information must be 

apeclfic: 10 the IIU bdna atudlcd. In many cues. hov.-cvcr, eo-called 

"default" dlta IC!JICiCiltl tbo moSl reliable and objcc:tlvo lnfonnation. while 

ao-eallod •compe.ny specifu:" lnpu11 a.re based on hlah c:osc prtclic:es that 
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Q. 

A. 

would not be sustainable in a competitive marketplace. 

ILEC lnpaa 11r1 NDI/Hud Dll 11 Lon1-Run, Forwof'i !.ootlnl 

EIIKrolllltletfl 

HOW DO THE FLL FACTOR.~ OR PAIRS PER HOUSEHOLD, 

PROPOSED BY THE ILF•.;•s IN THIS PROCEEDING 

OVlRSTATE COSTS? 

Tho :mode~ before thla Commission reflect a "s • .apshot" of the: network, 

.:aleulatina the cost per unli of demand (c.s .• cost per loop or cost per 

minute of~Ue) wurnlna- u the denominator in that calculation- today's 

demand. Howevu, the plant investments (boxd on the All factor'$, or 

pairs .J)C{ hcrusebc!ld, utilized by Bell South, G'ffi, and Sprinl) IU'C deslsned 

to provide service to toda'y's demand plus additional demand in the furure. 

It Is imporwn to either ( I) remove lhls spore ~poc-iry for growth from the 

invHtment e.t.lculations by utilizing objective fill factors, or (2) take thiJ 

liJ'OW'h In dcm&nd into account in the denominator of the cost per unit of 

demand to avoid oven~Atina com, which would lead to an oVtt·recovery 

of capil.t.l casu by the ILECt. Essentially, the long-run growth 

impUeations need 10 be taken into acc:ount ln beth the numerator and the 

cleaominllor, or remo~ from beth the numerator and denominator. 
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This faa lw been noted by tbc Ntw Mcxioo Stale Corporation 

Commiuion's FindlJiil of'Fac~.Conc:lwions of Law and Order (Docket 

No. 96-310-TX end Docket No. 97-334-TC, p~~ge IS) in which lhc 

Commission states lhat "lf)urthennote, US WEST1 own cost modeling 

etrort implic.itly assumes that the number of Hoes i1 will be servin& would 

~due to the growi'tr demand of'eusl0met1 for additional lines." 

8 Q. DO TBlE ILEC'S STRUCil.fR.E SHARING ASSUMPTIONS ALSO 

9 OVERSTATECOSTS? 

10 A. Ye$o we bclicvo that the ltnlclllnlaharina ~«in lhc HAl Model 

II 

12 

13 

14 

IS 

16 

17 

18 
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21 

~the most appropriate IISSWI!ptions. TELRJC mj,ulres rdlcclioo oflhc 

abarin& potr:ntW lblt an r'Jiclcnt lLEC could realize today bad they been 

opcratina fotaome limo in a fully-<empetitive indumy. ILECJ seck 10 

shift the discussion on l1nlCtUte sharing away Ctom the required loog-1\Ul 

view 10 a sbort•nm coote'Xl. The liltt is that in competitive industries, 

Wlbstantiallcvcll or lltruetwe sharing can and do !like plal:e. There iJ 

every reason 10 believe that had lhc lLECs been disc:lpllncd by the forces 

of a competitive nwket, rud! 111vinp would already have bcec ref!~ 

in the bule local excbanJe portion of the telccommurtic.uions industry. 

Consider lhc foUowing enmples from markets tha:l ~ competitl·:~: 

I) The maj01 U. S. auto makcn combine efrorts 10 &velop ways of 
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~ locrcaiag cnvitonmctl1al constraint~; 

2 2) U. S. computet chip maker~ bave cmbarlced on a joint effort to 

3 create lllllllla; chips by utln& obsolete U. S. Ooverr.:ncnt bomb 

4 ftcillder (Washington Pas~, 9111/97 busineu w;tion); 

s 3) TeleWat, a joint venture btcwecn US WEST and 

6 T~leCQmmu.nitati.ons, Inc. ("T·::J") In the Uniled Kingdom, 

7 eoinbioer tclepbooe ll1CI Clblo service 10 ec.hieve substantial cost 

8 savill&t. A disc:uJslon nf lhe octwork ~. on pqe 3 of U S 

9 WES'f't IaniW)' I ~3 InvCIIOII R.epon. au.es thai: 

10 TeleWest is inlf•llina an .dvanced hybrid oov.'tlrk lhat 

11 lncluder lwistecl coppct pain, fiber optics and coaxial 

12 table. Thi•l• a llale-o£~ cable TV networic with 

13 filleT 10 noder aaving 2,000 homes lind coaxial cable 

14 mmdlna beyood 10 nodes and into the homer. Laid :lona 

IS •Ide the c.tble TV nctwort Is lbe latcrt telephone diaJIAI 

16 loop canier network, which nms fiber 10 lhe nodes servlna 

17 soo boma. Copper wm extCIIdJ beyond the noc1c1 and 

18 Uuo the homer. A. ahown below, the two oetworlu ovctlay 

19 eetb Ol':er, ilwlna a common power supply, cor><luit and 

20 trench. 

21 
22 4) . ~ an4 ocan ports, In wbicb companies tha1 compete fimcly 
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S) 

6) 

with each other sbatc large ponions of their fixed invc:sllM11l 

(SboppiJla centers llld indiiSt!W parla ~ CXlllllple;s ofthlJ 

pbco6menon, as well); 

"Pigybecldllg. "!he practice of lhipping ll\lcl( lnlllen and 

cootllnm by rallsold, enables IWO vety compditlve industries · 

rallroeda llld IOilg·haul tnlclcing (both of these industries ~ 

plldculatly lustnlcdve because tL.:y, too, have extensive 

'netWurb' mel have simi'Arly made the tran1itlon from the 

mooopoly to competitive c'lvironmenta) ·to n~dUGc costs by 

aharlna lnfrasltuctun; 

Multiple l'lilroads fonn switching and tenninal companies to 

permit ltl\ll:tUre sbarlng in major wban areu. There also is 

lneriaslnJ .. oftnleklg8 r!ghu IIJ'CCI!lentl, baulaac aarecmeniS, 

and o\ber enangcmenu that permit IWO or mort~ rallroadJ 10 

compete while usinalhe A!lle rlght-of·way and fKUitia (lhe 

In~ highway l)'ltem and the o.ir traffic eontrol sy11cm are 

other eumpla of SU'UI:tlll'e $harlna). 

n.c.e arc jlrlt a few oflbc wayaln which oompctiton are pool ina 

ruourca and lbartna &c:Uitla ond went 10 provide bctler quality acrvices 

to customas ond 10 loMr procfucU' c:osu. 



It is a1Jo imponant to COJliidcr buw a ~kpl!orx CIQUipiiiY ~ lblre 

2 IIINCtW'C pllced today, cwn If no Olher puty requires web fllclUtles now. 

3 Fim.lLECa I"'OIIinely piiCCI exlll conduit, which Ia a way of abarina 

4 I.Oda)"a fiiCilltles with itldt In the future. Aceotdina 1.0 the FCC 

5 rquleriont, lbe ILECs mu1t allow competitive local excblncc carriers 10 

6 Jhate dloac filcilitla. In addidon, 111 ll.EC C8n leQe the conduit to ~lc, 

7 lnteme!. oroeber~ in the fulurt (or, for thai rnattcr,leueSIN(:turt 

8 llldf !tom 04her lldWOl'k lndustrica). Both of t.bCJe. are fomu of Jbarina 

9 thai do not require all COJDpiZilcs 1.0 be ready _, shin the c:apeclty II 

I 0 prceilrly the tn0men1lt It lnslalled, but rerw to a~•blt•n!lally mluce the 

I I con of buiJdi.aa a DCtW<d. In fad. ILEC. cngaae in INtb Jharina today. 

12 lwll1& oooduit and pole attlehments to and tiom ocher enddca. 1beJe 

13 revenuea are typically • and iDcoc !:tletly • not included in the ll.ECs' 

14 miNi ion of c:osu. From our vicwpoinl. "cub is~· and leased 

15 fecllitica mluce cosu,lmprovina the firm's competitive position. 

16 

17 VD. THE BCPM SPONSORS TVPICALL Y REL VON A BIASED AND 

18 ONE-SIDED CRITlQVE 0! THE HAl MODEL 

19 

20 

21 

Th 6CPM s~ .. ,. S.~tZJtt to Draw II Suln of Mlsl~lldbtf 11114 

lllt«flr'IIU ~M 6dtH~II tiN 6CPM 1111tl th HAl MHII 
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Q. 

A. 

WHAT ARE THE INACCURA'f£ STATISTICS RELATING TO 

THE METRO MAIL DAT ABAS~ T8A TARE crn:D BY THE 

Bcnf SPON~RSt 

ln order 10 JUCie't lhlllbe HAl Model's customer location aJaorilhm is 

flawed, the BCPM 'JlOIUOrl claim that Metromall's National Consumer 

Oatllbut ("NCDB"} contaills 'lGiy 70 millloo named l!ld UMII1lCd addiUS 

rceonb for the SO aut.tt (65 pe:tea~t or :he addreucs). This wertion II 

simply WI'Oill- Attached, as Exhibit: __ (DJW/BFP-20), is a 

IIICOIOr1Ddum &om Kcv!D W'le5CJI ot Metromall refutina the BCPM 

II)Onson $ta!istics. In his I!IClDORDdum- which wu filed by AT&TIMCI 

w!tb the FCC in CC Dockel No. 96-4S in December, 1997- Mr. WiC$CJl 

Slatcl that "[t]ho Mctromall d.Jtabo.!e does have over 90% (apptOxlnately 

91.5%) of the resldcntia.l addrcuc- in the U.S." OfthiJ 91.S%,the 

Ccnttw& Dealaop 10ftwue uxd in the HAl Model eus10mer location 

pnxeas IUCCCUfully aeocoda approximatdy 7 w. of the rcsidenc:es 

Mlionally. 

ln contru1, the BCPM JliOCXSS taMOCidentif')' the adlla1 physical loc:ation 

or a sinalc ~~.~~tomcr. t1ac aoru of IW!Jtlcs arc most IIIWllnaflll only in 

compuboa 10 comp&llblc ~cs for the other models before the 

Commialon. AI we noted earlier, h would be ~.~~eful for the BCPM 
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Q. 

A. 

proponents to provide Slll!stic. for Florida Identifying (a) the number and 

pcteent of actual customer loc:ations that an: loc:ated alona the roads that 

an: mappedifttbeir runsoflbc BCPM; (b) statisticallllCaSUI'CS indicating 

how evenly distributed these lldUal customer loc:ations an: along the road 

types employed by the BCPM; (e) the number and percent of aetual 

eu:~tomtrlocatlons that DR IO(•ted within the 'n:Nid-reduced" qUIIdranu 

that the BCl'M UICS to repment tho ueu tka must be aerved by 

diJtributloo plant; and (d) the percer.t of all road mileage mapped In the 

BCPM model tba1 f:illJ within the "n.-ld-reduced" quadrants that the 

BCPM UIICS to R!pl'Csent the an:as that must be served by distribution 

planL Tbc provision of tbese sta11$tic. for Floridll, and by dctlllity woe 

wlthlrl 1M~. would pmn.ite mellllint~M compArison of the rcla1lve 

merits of the two modcb. 

IN WRATOTIIER WAYS HAVE THE BCPM SPONSORS MADE 

MISLEADING COMPARISONS REGARDING THE HAl MODEL? 

In put proccedlnp, the BCPM proponcnu h.avc attempted to use satellite 

obsc:rvalions from only ooe or two wm centers in an effort to disparage 

the HAl Modc:lloc:atlon proceu. HoWl!Ver. there an: sevc:ral thrc:shold 

problems wijh the medlod of validation used by the BCPM propooents. 

First, the telccdon of the wire centers anal~ by the BCPM p10poocnts 
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22 

ia ncilba" Rlldom 110r rcprcscnWive. Scwod, lbe pas11DA1ya by lbc 

BCPM lpOIUOn bave been based on lhe BCPM ultimate grid$ - e unit of 

mw~ blued In favor of lhe BCPM because it overstates :loc a."ta in 

which the BCPM liCitually locates customers for the plll'p0$C of modeling 

d!Jtribution plalu (which o=n only within the road·rcduccd quadmnu). 

T1l1n1, atdlite obscrvath...u show all h<>using uniiJ. (occupied and 

WIOCCUpicd) while the HAl Mode!, to which it !• being compared, uses 

only 09CU,Pied hou.rtholdl (condstent with the FCC criteria). JU 11 rewlt, 

any cotrelation analym compllrina the HAl Moclcl ~!.Just holds to o~ 

hmat-.g IDilll is biased, because the estimAted value is not intmd-.d to 

yield lbc expeacd val~. 

To my knowtedee,lhc BCPM sponsors have performed lhc satellite 

observation analyJCS In lhrce proceedings (Kentucky, Louisl&na. and 

Tenncuce). In Louisiana., the Slalf found that: 

In caadmioa. Slltrbcllna 111&1 then b no concluslvo ov~nco that 

cbe 8CPM 6oa a beucr job of Pf'Odktin& CUJIOmtr IOQtion In Ntal 

~~UJ lliJn 11M Hillllld modtl, Ill r~e~, !he anii)'JIJ per(om~ed by swr 

~Litcd 10 tbt Sldly lllarlcl witt eontcr{rtlicd upon by lho BCPM 

piC;>Oi!<•'• for\hclr c:orroladoa malyals) tugau Cbat the H1tllold 

model II more ICCurale the lht BCPM." 
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ln lddilloo, I have reswed the CO!Teb1ion lllllytcS for both Kenndy and 

Tamestee (Cor pmaedlii&J In tbotc states) and found that the HAl Model 

mon~ ~ly locatcJ eustomm thin does the BCPM, even In the wire 

c:enten thai were l~Md-teleeted by lhc BCPM proponents. 

6 Q. WBA TARE YOUR CONCLUSIONS ON THE R.£LA11\I E 

7 

8 

M'lllll;'S OF THE COMPET~G P4TBODOLOGIES USED BY 

THE DCPM AND TIU: RAJ MODEL TO LOCATE CVSTOMERST 

9 A. 1be BCPM popooenu' main cri'lcism of the HAl Model appem 10 be 

10 

II 

12 

13 

14 

IS 

16 

17 

IB 

19 

20 

21 

lblt po.oodine is DOt petticulatly successCu1 in nn1 ~ and they UJC a 

ICI'ia or mlsladln& IWJstiCI in an eft' on to c:rccte the Impression that 

BCPM iell!perior 10 the HAl Model, even lhouab the BCPM cloes oot 

loeaso ID)' ntS'omen a1 alL In lldditioo, lh4 BCPM proponents claim wt 

tbe HAl Modd does DOt build adeq1111e plant to reach C'IISIOIDCI1 within a 

diJtn,.....oon cea wbal, In fact, the HAl Model constnacts more plant 

within dilcributioo &IQI than the BCPM. In abort, there is evidence wt 
tho HAl Model doc. a better job than the S.::PM at predlctina customer 

locations in nnlarea, md the Lollistana Staff iJ correct when they assert 

lbal eben is "no cooduslve evidence thatlhe BCPM does a better job of 

pedicdJia Cllllomer locaion in nnl areas than the Hatfield Model."" 
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HAVE THE BCPM DEVELOPERS TYPICALLY RELIED ON A 

O~ED CRITIQUE OF ntE RAJ MODEL? 

Yet. The BCPM Jl'OPlC"'"'' only appear ID identify oorrcc:tions 10 lhc 

HAl Model that would KrVO ID inacue costs. However, lhc HAJ ~ lode I 

does not eccouDt for dcfmccltues - while lhc BCPM docs. 

Attllcllcd, • Exhibit: _ \ ')JWJBFP-21), Is 1 •lmplc compariJon of 

aaoual dJir&e 8lc:tof1 rauJti11a from tt-.e HAl Model and 1be BCPM, usina 

oonsfsteat iDpu1 usumpcions for ILus, COlt of c.apilll, ccooomlc Ufe, and 

111\'lp values. 1b1J lbows tbat the HAJ Model, by DOC incorporsting lhc 

baleflll of deterred taXeS. produce~ IMIIII c..pilll costs that are more than 

1.11\etn perecnt hlaJ- than thote produced by the BCPM wMn consistent 

lnpub aze UIC'Jd. 

We find it curloua tbat lhc BCPM developers. Iller examining the HAl 

Model in some detlll, hn~ ocvu poanted outlhil dt.terepaDq in 

m~Joay - 1 dlxnJliiiiCy that would serve to lower the HAJ Model 

cstim•tcd COlli and lhe 11110Wlt of USF support. 
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VW. FINDINGS AND CONCLUSIONS 

2 

3 Q. WIIATCONCLUSIONSCAN BEDRAWNREGARDINGTHE 
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s 

7 

8 
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10 

I I 

12 

13 

14 
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BCPM ANDm USEFULNESS IN ESTIMATING THE 

UNIVERSAL SERVICE FUND REQVIREM£NTS? 

lltiVice fiiDd ~1.1, it Ia itnport.a.t that ~CC~ntc es1lmales be 

developed OQ. aeographieally lkevcnged basU without uslna exc:easively 

small~ uoics lbat woulC: lead to a (&lsc sense of precision. To 

thb did, b Ia edtn.tlal 10 UJC the most IC(UTI!e data available. 

Followina J.s a JUDUn111Y oftbe problems wilh the BCPM: 

I) 1bo BCPM does ont IOf.ate llDY c:us10mm. 

2) 

a) The BCPM does UJC aeocoded data. 

b) Tho BCPM drops customm end thm:fcne does not provide 

u:livmal tefVIcc. 

c) The BCPM assumes that all CUSIO!Ilft1 arc evenly 

cllitrilx.llcd Ilona a tclcded IUllsct of roadJ without any 

cvldencc supponing that assumption - an usumptioo that 

ovmwa diJperslon. 

ibc BCPM dlatributlon ~ ate IIIIIUlistic. 

a) The BCPM auumption thai all cllitribution arcll5 arc ~quare 
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3) 

4) 

b) 

o) 

d) 

ls overly·aimpliatic. 

Tho BCPM urumpdoa that 1 1e area of the I"'Od·reduted 

~quare cqiiiiJ 1,000 feet tim: • the I"'Od length II 

~and arbirmry. 

The BCPM ~ leaves 'liiDY customm wuct\~ by a 

WOI'bblo network. 

The BCPM assnmption thaJ customen live on square lots is 

IIII$UppOI1Cd and OvmtlleJ OSU. 

The BCPM wrier serving uea dcs:an is inefficient. 

a) The BCPM "cookie a.~et" tpproacl! is arbiuvy, and docs 

b) 

not talcc illlo account actual customer clustering. 

Tbe BCPM serving areas are too small to efficiently usc 

DLC. 

c) The BCPM grid approacb UICODSistently treats various paru 

of the oountry. 

The BCPM dOCll 1101 usc a least-wst fec:dcr plaot dcai&n. 

a) The BCPM mis-spcc:lficslhc 005t·minimlzina optimization 

algorithm by stocrlng r- er toward the population 

ccnuold. 

b) The BCPM subfeeder cable Is not alWI)'I pcrpendkular to 

the maio fecdct. 
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S) 

6) 

The BCPM inputs overstate c:osu. 

a) ~ BCPM inputs are not foi'WIU'd-lookina. 

b) The BCPM inpuu arc not loug•lllll. 

'The BCPM docs oot AlisfY the FCC criteria or F. S. 364.025 ( 4) 

(b). 

•) 

b) 

c) 

'llae BCPM doa aot provide uo1vcnal scrvl~ bcause 

Ita al"*t• crtd approada prevutt the multllla 

network from Jervial aU ev.rtomen Ill the state of 

Flortda. 

'The BCPM is not an op..o model due to Its extensive use of 

propridlry llld embedded inputs. 

Tbe BCPM does not develop aeeurate cosu for aignallna, • 

key component t>f univerul service. 

(o ~trast, the HAl Model: 

I) K1ually physically locates the l11Jijority of customers; 

2) deslans serving areas to reflect the actual pbysicallocatioo of 

eustorocr elusten; 

3) 

4) 

usaiCctlnlte and eonsittent cnginemn& pidelillc$to dcsisn 

ouulde plant; 

is an open Model, with al.l input values lind uswnptions fully 
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5) 

6) 

6) 

cloalmcnled. L'ld I'Cidi}y-adji!Sllbl~ 

develops eosu !01t bi!lh UN& and USF on a c.onaistent basis; 

includes a fqrwud·lookina and lonJ·nlll perapective; and 

satisfies the FCC crittrla an4 F. S. 364.025 (4) {b). 

We uz;e the Coqunlsslon 10 evaluate lhe cost proxy models proposed by 

the puties with the Wlderstandinglhat limilar irlpots generally~ bt used 

in either model. Contmy t.o the past te1dmony of ltllln)' lL£C witnesse3, 

which bas ~ on model inpuu, the cklicimciea of the BCPM 

demonstnllo that the methodology does matter. Tho substantive flaws lhat 

have been identified in the BCPM ovemaxe costs and are dlfficu.lt to 

modifY. The HAl Model does not suffer from lhne same dditiencles, and 

is clearly the tn01e rellab1e model. 

15 Q. I.RE THERE OTHER CONSlDERA TIONS TmS COMMISSION 

16 SHOULD TAKE INTO ACCOUNT WHEN SELECTING A 

17 METHODOLOGY FOR THE DETERMINATION OF UNIVERSAL 

IB SUPPORT FUNDING? 

19 A. Yes. In addiUon 10 the f~~e~t tballhc lW Model actuAlly locates cllltomm 

20 Uld desips lts outside pl.arn b.scd on the locations of the customen, the 

21 HAl Model relles on a ptocess which will only improve as pocodina 
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Q. 

A. 

be<:oii)Ci mote complete. The BCPM. oolite o~ band. ~tly does 

not locate CllSIOmetS, does 1101 c:on.sider customer location when designing 

iu outside plant, and will not improve u geocoding becomu more 

universaL 

DOES THIS CONCLUDE YOUR TESTIMONY? 

y <:s, it docs. 

1 SWf'1 f'lnaiR.eoemqr'•iOQ, Mwth27, 1991. 

'l.oldsl.loa Pllbtlc ~C.vnmhtloo Onlcr, Onlcr No. U· lOIIl (Svbcloc.kct·A}A, The 

DcvclopmenJ of bla lllld Rqulaloa Applicable to diC Entry 111d <>t>-lont of, llbd diC 

Providlna of SavloMs by, Coep«~JVt lllld All.uula AcctsS Plvvldcn Ia 1M l.4cal. llllrua.le 

1114/ot ll>tcRXehlap TelmlmmunlctlioM M..Utln LouiJiAM (Univcrwl Scvfce), April U , 

1998,~ I. 

1 ICallwky l'labllc $cnb Coelll!Nioo Ordct, Aclmlrlllndw Case No. 360, An lnquil)llnto 

UniVCI'RI Sctvlce-,1 F'llftdllla 1--.~y 22. 1991,Poac 10. 

• MIDJ>I:wn Plll!ilc Utllillct Cllmmlt•ioD Order Adopri.na Cosc Study, Ooc.Uc No. P·9991M-97-

909, In lbc MIIW oflho SID of~'t Pouiblo El<ctloo to Conduct Its Own FOO'WIId­

Loofdna ~(;(lSI Scud)' II) Ocun:Dint tho Appopriale Level or Universal Savfce Sllppon. 

JWII'<I, 1991, .... '· 

1 W- Mnlco !lmo """"""'""' c-.wtJoo>. Plftdlnp of p..._ Cotlch1tloM of ....... llbd Onler, 

Docke!No. !16410.TCIIIId Docht N4. 97-ll4-TC, pqcs24-25. 

' l(.eiiiQdcy l'llbllo kNioe Commltsloo OnW, Aclmllllslntlve Cue No. 360, An lDqvlry buo 

Un~Ynajs.v;.:.lq4 FuadJq tuu.t,M•y 22, 1991. 
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'c-missioe Ordor r' ; .... Ripen ofcbe Adlllillirlnlivc Law Jucl&o.., ~lealoa of COli 
5cDcly,Apill, ,,.,,._,,,,...n 
It IICtf'M"' TUialoayotDr. ~Dmo. Docbl No. UT·910lll(a), Au11111 3, 1991, Pl&e17. 

"DUm Tesllmoay of Caldwell. DockM No. 910696-TP. Auprt~ 3, 1991, Paac 4 . 

.. Dina TadrlloDyof[IU •••• Doctd No. 910696-TP, AuJIIIfl, 1991, ..... 4. 

11 /d. ll4-5. 

,. DlrcaT~oCCalclwrcil, Dacb1No.910696:TP, Aapr. ,, 1991, Ptac:t$, 17. 

"It/. II $, 10, .ad 17 • 

.. Slat!'a F'IEIAIIIII••--Id*MIIt!oaloa,, Mlrdl27, 1991, peer II . 

11 /d. 
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Page 1 of 1 

Assessment Sought on Bell Rates 

Thursday, August20, 1998: 6:00p.m. EDT 

WASHINGTON (AP)- The Houae .. top 16lecolr•nunlcatlona lawmaker asked federal 
regulators Thursday to look Into whether 1m1ccu1te accounting by the nation's Bell 
telephone companlea hal unfairly ln!Wt8d loci! phone rates. 

Preliminary findings -~ by the Bell oompanlea -of an audit by the Federal 
Communications CornmiAion lhoW that aome of the equipment the Belt. have on their 
books cannot be accoonted for. The FCC dolln't expect to release a final audit until next 
month at the eartiesl 

" If .. these carrienl did inflate their rec:orded kw•br...,ts, then consumer may have 
been overcharged miUiona of dollars In the!• monthly telephone bills." :iouae Commerce 
Committee Chairman Thomas Bliley, R-Va., Mid In a letter to~ Chairman Bill Kennard. 

Bli!ey asked Kennard to uaeaa the Impact of mlulng equipment c;'f\ local rates and 
requested detailed Information llbout the natur8 and the aoope of the audit. 

Equipment costs don't play as much a fllctorln aetllng local rates u they once did 
because regulatlons have changed over the veare. 

C Copyright 1998lhe Alaoclated Press 
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Newa aedia infor.ation 202 I 418-0500 
rax·On-~nd 202 I 418·2830 
lnternets http://www.fcc.qov 

ftp.fcc.qov PUBLI~ NOTICE 

Federal co..un1cat1ono Coaaiooion 
1919 M Street, N.W. 

Wuhinqton, D.c. 205~4 

DA 9e•U81 
~eleaoed: Aoqua t 1, 1998 

COMMON c:s.Ml.£1\ BOUAU stl IS COM«IIT ON 
HOOeL PL.UFO~ DEVELOPMENT 

oc Docket Noa. 96·45, 97-lf~ 

Comment Dates Au;u.t 21, lttl 
Reply c-nt Dates leptetlber U, lUI 

Pa9• 1 oc 4 

In the Universal Ser•1ce Order, the Co.aieaion atated tnat lt would 
eclect • federal aechanlaa to calculate tha fo rward-looklnq econ~c coat ot 
non-ruLal carrier• ••"in9 1vra1, 1naular, and hiqh coat araaa. The Col:aiuion IMterail\ed that it would .. lect the "pbtfora• (thad Ua\JIIIPtiOno 
and alqorithaa) of the .. chani .. in one ataqe, and that it would aelect other 
parte of the .. chaniaa, inoludinq all input •aluaa, ln a aecond otaqe. Three 
models have been eubaitted to the eoa.uaaion fo r conaidaration •• the platfora Cor the federal •echaniaa: the Benchaark Colt Proxy Hodel CBCPH), the HAl 
Model CRAil, and the Kybtid Coat PLoxy Hodel !HCPH). Theae aodels have been 
aubjoct to exteno1•e review by C~••1on ataff and outaide partiea, and 
thousands of paqea of co..ante bave been filed reqardlnq their relative ma r iti 
and probl.... Recent ex pane .. et11191 between c.-J .. ion otett and t h• coodel 
sponsor• auvvaat that certain araea of aqre ... nt now axlat on the optiaAI 
app~o•ch to doaiqninq o platfora f oe the feO.ral .. chonlaa In an effort to 
cove towards a raault that coabinea t ho beat ldaaa of all partlea conaiderin9 
these coaplax ieauaa, thia Public Notice aoaka ca.mant on approaches to a 
m~~el platform th~t co.blne 1pecific aapecta froa the cuatoaer location and 
outside plant aodulea of the .adele under consideration . 

In a Further Notice of Propoaed Ruleaak1nQ crurtnar Notice), tho 
Co~tsolon raiaed the poeeibllity that the pletlora f or the federal .. chanlaa 
...ay rapro .. nt a ayntheah of approad>aa froa different aourcaa. Sueh a 
ayntheala would capiteliro on tba atrer.9tho of the alqorilha~ and approachaa o! the ~ell under con31daration. Aa the Coaaioslon stated In the Further 
Uouco. the qoal o f thle .adel O.velopaent proceu h to data.-.lne tho 
platCora daelvn coepcnanta end input •aluoa that will aoat occurataly eatLaate 
carriora• forward-lOOking aconoaic coeta. With this 9oa1 in alnd, we note 
tl1at a aynthaah of tho approach .. taken in tho aodels under cona11Mrat1on .. Y 
roault in a .odal platfora with a19nificant advantaQea over each of tho Individual aodala. 

The alqorithaa that Identify ~atoaer location. and daal9n outald• plant 
u. oacn of t ha -1• undez: c:onalderotion are Ulportant In deteralnln9 the 
eotl~ted costa for a wlre center OL study area . one approach that •iqht 
enhance the accuracy ot a aoae1'a coat eatlaat a would be a ayntheaia or HAl'e 
9oocodod cuatoaer location lntoraatlon, whiCh lden~lfioa cuatoaer location• by latitude and lonqltude coordtn.toa, BCPH'o aaauaptlon that cuatoaera that 
cannot be located prtclaoly aro located along roada, RAI'a c luaterinq approach, and IICPH' • outdde plant a 19od thaa, "hlch uo ablo to deal9n 
outside plant dl~ectly, or nearly directlr• to latitude and lonqltude coordinatoe . Thla approach could be coab n<td with other upecte of BCPtl, HAl, 
or HCPM to develop a caaplate aodel plotfora. While we aatk c~nt or. ~hi• 



Pave: 2 ot 4 
possible ayntheaia and on Lh• a~citic issues aot ~ut below, we note that the 
Comml•tiion .uy sell!lct- as .p~~t, of ' the fttderal uc:llanb., other combinations ot 
alqorithu not deac;ribed. heuln; We therofor·e alao nele c~ont on any other 
combination• .of a.llljlorithlu. on t~ record in thla proc .. dln<o~ that thov believe 
would most accurately est! .. te non-rural carriers' !orward-looklnq ocon~alc 
conts o! provldinQ the sypPoxted services atert1nQ July l, 1999. 

CuatOIIIel" l.oCoiOtiQJl o.r·a. HAl uaos dAU provided by PNP. 1\oiaociatoa to 
identity cuot(mru l,ocJtt~o~tsJ.by lllUtlide a.nd l<.lnQitllde (aotual ';IOOCoda data) 
and eyeat.ea ~urrog:ate ·gepc~K tor thoeo cuatomer location a that a.nnot be 
identified (surroqata g6000do data). KAl chen uaea an alvorithm, alao 
provided by PN.R,·. to ide·nt4fy clu.tera of c:unoa.eu. !JCPH and HCPH, on the 
othor hand, ldent,l.'fy cuat- locations ua•nv publicly available data about 
the number ot cuetCIIII!U1l ,l.n ea~h cenau. Bloc k. BCPK ~lneo tha Canaus block 
data about euato.e~1~ti~~~th:~oad network data1 .nd place& cuotomcre in 
lll1cr()9r!dll buedr~fl!i-tll•"'~tillllji!\>i6n tl\at people u• ilOra likely to be located 
alon9 road&. In t-he .E'.Urther 11ot1c•·, the Collaliaaion raqu.uted comment on the 
availability, teaa1bil~ty1 and re~1ab11ity of u1in9 qeocode data to determine 
th" diat.ributlon 0:t cuet~f! J,n -the. te.d<tral aecbanhm. Many coaoanten from 
across the a~et:r\1111 tit t1l• ~d.lutt:r:y 11.qroe t.h.t.t qaocOde data that ldontity the 
actual 9e09UPI!ic lpeadona of !\'¥it;~ are pr.t'lrabla to elvoritluu intended 
to eatlraate cui~OIIItf looaUona l)liOI\Cl ~ 'lt~ton~Jtion euch aa ceneua bloc:k data. 
Althou9h c-ent• on thh .t:uuli- have Ul;ll&dy ~an received, this Public Notice 
provides .o final oppottwaty for parti10e. to cocaont on how a model plu!orm 
may u•e tho moat accurate ¢Uat~~ loc.tJ.on data aYailable, which in eose 
cases may .ba",geocode d&tll~ ,J.n tho 111ost effootlve 11annu. We allo eeek cOIUrlont 
on how the expeneea ·tor: 'O&ta;i.nln~~; ·gaocode data for hiQh cost univerul service 
mechanisJU should be :racovari<;l> · 

As many c~ontera have qotad, actual qeocode data appear to be 
l.ncomplete, :>• tticuletly, in , lo•<-donait)> ue&JO. A !IH)dal, ~:herefot·a, will have 
to make asa~lona abqut ~oro non-g~ocodod cuatoaera are likely to ba 
located. Curtont-lY.i\ ttl• .tk:ti.K .dua~opez·a create .surrogate geocodu on the 
assumption that thQS.tl c;uatotteis· il'l a ·canaua block that cannot be goocOdod are 
distributed •~<1!!9 'botih ~he 1·nt~;p-.l •nd ,peripheral roada in tho C.enaua block. 
HAr believes that a maze ac¢u.r~e ·•••~t~on ~ould place aurroqata goocodas 
along the boundary ot · that Gensua block. Another option would be to 
distribute aurrogat.e 9&Qc0dlla r~ly throughout an entire Census block, 
rather thai) iust. 1'ion9 ita l>ouncU~;ct·ea. or roaoa. Although co•-nta on ~hh 
i~'ue have alroady ~an received; thia ~ublio Notice provides a final 
opportunity for' pe.r:ti- to CQmzr.e.nt 'on tho al9orithm or c:ooob.ination ot 
algoritluu that would locate most accurately thoao cuatOB*ra without octual 
9eocodea, and on the ~l~ieal ba•~ tor auch comments. lt commentors p ropoae 
~ different approach than one of thoae described above, we eeek detailed 
c:o=onta on how au en all approach ·ahould be iJ!lplOlMnted. 

Group.in9 Cua~omara. After data~lnJ.nv whore cuatamora are located uainq 
actual or iutro9afe geoc:ode#, a mod•l platlor. muat oroup cuatOfterc int o 
•ervln9 areas to dedgn teodor and di"tribution plant eft1clen~ly to thoae 
c:ustomers. lL thie Publ~c Notico, we conoider a eodel platform that vroupa 
customera uainv a olueteri.ng apptoach, be.c;<auae it appaara to bave advanta9e .. 
over gridding epproa~es ~ HAl· ~· plac.d th.o coeputer code f or lta cluaterinq 
Algorithm on the record ttl tbb proceeding.. wa ere a.lao relua1nq a 
clu.sterin9 alQorithm al)d 1 cfl~t ·ot c:luster outputs o•toerated Crom aa10ple. 
auzrogato <jeocOda data. 'l'haee ciutten were IJ•n•rated uainQ a cluster! "g 
Algorithm, developed by C-J.eaJ.pn atat t, .:hat di !feu • .,...what trom tt 
clustering algorithm ua~ ~~~ KAt. We aeek ~nt on the relative meri • ot 
HAl' 8 clutote·;:inQ a:19o~Uua end ·t.ho C-idiOn et.tt• a c luat•rin9 alQOr.l.tlua 
described in the "Teat Data"· aecti06, below. Me also intend that part 1ea will 
use theee cluster outputil to teat t.la "atloua alqorithlu for c:leaiqnino 
distribution end feod•r plant. that «re d.lacu .. ed hnein. 

O..aiqninQ Dietrl.butiop an4 Fee~!; PUnt. Alter identityinll 9roup.. of 
CU4tomor,, e model Must de~L~n dl~ibUtion plant troe tho diq1tal loop 



Paqe: l or 4 
carrier (OLCI or aervinq 1(11 intecfaoe (SAil to the cuat~ara, and reader plant tro. the central office t o tho OLC or SAl. In order to deslqn dlstrlbutlon plant, both 8CPM and HAl c reat e aquara or ractanqular 
d>stributlon are .. and aa1u.e that the cuato.aro in each qroup are uni t onaly 
apread thcouqhout the diatribution araaa. While thea• approach•• c reate a 
predictable pattern o! cu1ta.er lot• t o which the .aoala .. r daaiqn 
diat rLbution plant, both aho appAl% to d11tort the actu.l ocatlons of 
cuot~r• when 1ucb locationa can be identified wi th apecitlci ty. KCPH 
appear• t o ba capable o t 6alitn1nq plant with 1••• diatortlon to cuatam.r 
loc~tiona . Br reduclnq the li&e o f ita aicroqr ida, KCPM can aaaociata thoee latitude and onqituda coordinate• of each cuetomer with a ... 11 aicroqrid 
!the vara1on tnat it currently available u••• qrida 360 feat on each aide). 
111 th cuat-ra 9roupa0 by a cluatarinq alqori tha, HCPM can build loop plant directly to individual cloroqrida in wh1 h cuatoaera are located. Thus, HCPM 
could build plant .SU.Ctly t o avery CWit-r with • • error o r no -re than a tow hundred feat tzo. t he actu.l or aU%rQ9ata qeoc.<k opecitied f or any 
ind!vidull cuat-r. .. aMt -t on a -: tlllt aynth .. hu thlo 
approach with the uaa ot qeOOOOe data and 1 cluatarin9 alqori tha. We a loo 
aettk -nt on tba appn.opdate a.lcroqrid d , .• to utilin In bu1lc1in9 
distribution pl ant to latitude end lon;itude eoordinataa, and on the aethodt 
uaed by HCPH to aubdivide aiccoqcida into lot~. 

Tha feeder IIOCIUl.aa of beth Ml aDd BCPH uaa 1 II>Odlflad •pine tree• 
Alqorltha that daploy& u in !alder r O\Ite& 1n aaeb of f O\I= quauranto 
surround1nq tha eantr&l off ice switch, with aubf&edl% route• connectinq each servinq area intutaea to the clo .. at aaln fee6ar. In efte~. AA.I and 8CPH 
build an individual aubteadar rou~e to nearly e•ery aervinq area (or cluotar,. 
The tee6ar aodu.le of RCPH aUowa f or .,.,, aharinq .....,..9 aub!aeder routes by 
usinq a aodified • apannlnq tree• a1qocitta. The apanninq tree alqorltha finds 
the ainiaua dlatanca nacaaaary t o connect a aet of r@AOte locations to a 
central point . AI appliad to feeder pl•~t. thia a lqorlthM connects SA!a t o 
the s witch. HCPM hal aodlfied tha 1pannln9 tree alqorltha t o conaider 
c~plicltly the a.oun~ of traffic thlt auat ba carried and factors aueh •• the costs of cable and 1tructuz.a. Na ... t ca.Dant on thaaa di tfarent approach•• 
to deaiqnlnq f..O.r plant, 1nolud1Dq on tha feeder alqori~ha tha t should be 
used if the co..ialion alao adopta • aoGil plattora that includaa HCPM ' a 
Cls tribution al;o%itba. 

Teat O.ta. Aa noted abowa , to enable part1eo to evaluate tully the 
aynthesil dlaeuued herein, par~icularly the IICPM dlat r ib•tlon and feeder alqorltha, tha 8U%&&u hae .. da available on the Coaalaaion•a Horld W~de Neb 
site • aat of aaaple qaoooda O.tl and cuatoaer cluatera, and th• cluaterlnq 
elqor itba uaad to qen1 rate thoaa cluatera. In addi~lon, an lntartece that convert• the output or the HCPM cluatarlnq alqoritho to an appropriate Input 
tor the HCPH dlotr ibutlon and tae6ar aiqorlthaa baa been placed on th« public record. Theaa lattl% alqorlthaa OYerlay a qrld on top of each cl~ter, and 
then aa&iqn .. cb cuatoaaar locati~ in the cluoter to a aicroqrld cell within 
the qrid for the purpoae o f bulldinq dletribut lon plant. A a lailar interf ace 
could be uaad t or UAl'a cluater data point output•. or anr other oet or clustarinq outputa. The a.-ple qeocode dlto repraoant po nt• randoaly 
dl~trlb~ted within tn• canau• blooke of aevaral wire centara . 0Loupo or tho 
•~ple qaocOda data nave been idlntiflad aceordlnq to a c luaterlnq alqor1tha 
developed by Ca.ai1.ton ataft. ay .. 1<1n9 1 aet o f saapla 91oeode pointe 
publielvr • ••ll&ble and qroupinq en.. i nto oluatera, we hope t o tecllitote 
evoluat on and onalyoio of thla particulor ayntheaia . We note that theae dot a 
could olao ba U8ad to •••luata other potential approach•• · 

eo...nta. .. atronqlr eneouraqe partie• to aupport their comaenta prop011l1 with a.plrical eW o.nc.. ea..antl froa intereoted partial Ire 
on or before Auquat 28, 1't8, and reply co.aenta ere due on o r Defora Septetlbar II. 19118. 

Proce~ura for r!1lnq: 

and 
due 



Poge: • ot .. 
Commonto ahould to!eronco CC Oockot ~oa. 96·4~, 91·160 anQ must include 

tho DA numbor shoWn on thJ.a Public Hotlco. Interested p;arties mwot !1le an 
ori9inal and t ivo copiaa of tnair c~anta with tho Ottice oC Secretary, 
federal Ccamunicati~na Cccaie•ion1 aoo. 222, 1919 H Stroot, N.W., WaahJ.nqccn, 
O.C. 20S54. Part! .. aheuld sal'ld ' three copioa o! ehoir co,..,.,nta to She.yl 
Todd, Cocomon Corder lluruu., Federal C.,....nlutlona C.-.!uicn, 2100 H • .it, 
N.W., 8th Floor, Haah1nQton, o.c, 20S51. Partioo ahculd aond one copy o! 
thetr comaonta to tho C~aaion'a copy contractor, International 
Transcription Sorvice1 1231 20~ Stroot, N.W., Waahington, o.c. 20036. 

CommanteXI aay aleo tile intoraal coaa.nte or an osact copy ot to~l 
coasenta elac~oni~lly via t~ lntornot at <ckellerl!cc.gov>. !The 
c~uicn hu no oetabliJrhad ruloa at l..l ia timo tor tho filing o! tol'lUl 
comment a via tho lnt.orpat .) Only one copy of aloe ."'nically·! ilod cooamonta 
muac be aubmit tad. A c~nt•r auat nota Whath-t an aloctronic aubmlaaion ia 
an exact copy at to~l c~nta on tho aubjoc~ lint. A ca.aenter aloo au1t 
include ito tull na.e aPd Poltai Serviee aal~1n9 addroae in Ita oubmieaion. 

Part.iea ~~at. do not fila copioa of t .ho comaants electronically are alao 
uked to 1u.bal.t thek ..-n~• and reply cc..enu on diskette. Such dlekotto 
subminionc are in a,d.ditlpn to and not a 1ub.st1tute for the to.-..1 tllinq 
roquiroaente addre11od above. Partie• aubaittinQ dLaketlel ahould aubftit thea 
t o Sheryl Todd of tbo Accounting Policy Divieion, Coanon carrier Bureau, 2100 
H Stroot, 11. H., ft~ . Uoor, )l .. hlngton, D.C. 20SS4. Such a au...U01ion ehould 
bo on • 3. S inch dhketto eo.auttad in an IBH cOIIIpatlbla torm u.sin9 
WordPortoot S·l for ~indowe or ca.pAtiblo software. The diakette 1houl~ bo 
aubaitted in •r..a only• aode. The di1kotte ahould bo clearly labelled with 
the party ' • n ... , procaadin9, typo of pleading (c~nt or reply c:oe.entl) and 
date of aubmla1ion. &acb dilkecte ahould contain 9nly one party'o c:oeaenta ln 
a ain9le electronic fila. Tho dlakette •hould be accompanied by 4 cover 
lotter. 

Pur1uant to eect!on 1.1206 of the Coa.ioaion'a ~uloa, 41 C.F.R. 
§ 1.1206, thi1 pcoceodinv will bo conducted •• a perDit·but·diacloeo 
procaedinQ in llh.ich ex parte ~icat1on• are pansl ttod aubjoct to 
dlscloaure. 

For further intor•ation, pleaeo contact Chuck Keller or Jetr Prlabrey, 
Common Carri1r Bureau, (202! 418·7400. 

- Action by th'l ActinQ Chief, Cor::non Carrier Bureau -
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Bencluurk Coat Pr-oxy Model Resultl - GTE Florida 
Uslna SCM Swlkhlna Melbod for Wire Centers witb SCM Data 

Am Wide Sgmmaey Report 
TOTAL SUMMARY 
GTE CORPORATION 
FLORIDA 
WIRE CENTERS (90) 

lmafmept Per IJpc Data 

Loop I~~VeStD~mt 
Switch lnvaunent 
IOF lnvestmenl 
Other lnvc:aimmt 
Totalln~t4tu:~ 

Emm•• Per Mqtb Dtfa 
Total Capital C?st per Line 
Total Opcratina Expense per Line 
Total Cost per Une 
Gross Receipls T alC2 

Lt1c Data 
Avt:n~gc Loop Length In Feet 
Lines Above SIOK Loop lnv~t 
Number of Households 
Number of Residcntlal Lillet 
Number of Sfna.lc Business Lines 
Multiple Business Unes 
No.n Swilehcd Lines 
Total OlUD Lines Served 

s 
s 
$ 
s 
~ 

s 
$ 
s 
$ 

Uae.pped 
ADDual 
Amoltllt 

852 
165 

6 
1 ~2 

1,165 

20.09 
11.99 
32.01 

1.00 

15.317 
1,216 

1,256,364 
1.596.232 

287,9&2 
351,343 
78,508 

2.314,065 

I GRIDt 11'1111 A\'c"**t Loo.p la•-..nnper 11ft OnFI10.000 arc capped 11 S10,MO. 
l Appllaotloa nrlaaao •lldl oa I tllta by ltat. t.a.la. It II aot ladadcd Ia lilt MH!IIIy COIL 

Agee,.,...• 

IOIUDI D~to.A.IlSVl:m.\IICPtoOIDI_JICn.OG)<_ORID.,JDOaT.aY 

PllOCESSII40 • DllPioiMIN • CAI'aliT •IICI'Nt,GH 

Cappedl 
Aanaal 
Amoun.t 

$ 835 
$ 165 
$ 6 
s 141 
s 1.148 

$ 19.83 
$ 11.98 
s 31.81 

$ 0.99 
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Be•chm•rk C.t Pi'Oxy Model Results - GTE Florida 
Ualoe Default BCPM SwltchiD& Method for Wire Ceo ten. w;tb SCM Data 

Am Wide Summaey Report 
TOTAL SUMMARY 
GTE CORPORA nON 
FLORIDA 
WIRE CENTUS (901 

lgy Mt mt Per !p Data 
Loop br. c 11m cal 

Switl:blrm:af!J<Pl 
lOF ln"w • ,..., 
OCber lDvetc 1 • wt 

Total l.ovcsux~c:~~~ 

£liMN' Ptr Metlt Data 
Tatal Clp:l1al Colt per Line 
Total Opcnllng BxpelliO per Line 
Tolll.l Co•• per Una 
Otoss Re!:e.fpta Tax2 

111pc Dati 

A venae Loop Lenalh in Fcct 
Lines Above S I OK Loop w-~c:afrbel-""nl 
Number of~ 
Number of Real& •'•' Lines 
Num!oer of SillaJe 8 .. 1: ca Lines 
Multip&o Bwdnm LiDes 
Noa S'ftbdxd Uoes 
Total GRID Unes Served 

$ 
s 
s 
s 
s 

s 
s 
s 
s 

Uaapped 

AID out 
sh 
211 

6 
m 

1,2.41 

21.37 
12.66 
34.02 

1.06 

I S,317 
I .216 

1,256.,364 
1.596,2J2 

287,982 
3SI,J.4l 

78,501 
2.314,06S 

I CRJDt wttll AV. .... l.oa, l•-1 pll' 11M.,..,. Sl O•.OOO ere upf*lel SIO,OOO 
1 Appllatloa ••rill 10 •Met. oa • .ca .. brocaee ...,lt iiiOOiiad•d«<< Ia .._ M<>••~•r CeoL 

·-· 1 
I<WDJ O'IIICI'M)t<MJ!S\L.,.._~_aa~o_IIOOilr.av 

~IHO·~·CNOOIT·~ 

C.ppdl 
Alulual 
Am out 

s 6s 
s 211 
s 6 
$ 171 
s 1,224 

s 21. 10 
s 12.6S 
s 33.7S 
s I. OS 



Benchmark Cod Proxy Model Ruultl - U S WEST Wasbln&ton 
Uslnc SCM Switcbiag Method for Wire Centers with SCM Data 

Area Wide Spmmary R1JWr1 
TOTAL SUMMARY 
US WEST 
WASHINGTON 
WIRE CENTERS (1061 

l gvtJ1mtpt Per I dpc Oaia 

Loop InVesunemt 
Switch Llvestmcnt 
IOF Invatmen1 
Ot.ber'lnvestmc:ll\ 
Totallovmment 

Emcn•c rcr Mopth Qa·tt 
Total Capital CGit per Une 
T Olal Opemilla Expense per Line 
TolAl Cost per Unc 
Orou Receipts Tax2 

I .tv Dati 

A~ Loop Lenath In Feet 
Lines Above $1 SK Loop Investment 
Nuntbc:r ofHOUKbolds 
Numbuo!Rcaidential Lines 
Nuntbc:r of SlnaJc Butjnes, Lines 
Multiple Buslocu Lines 
Non S,·;jldJccl Lints 
Total GlUD Lines Sen'Cd 

$ 
s 
s 
s 
s 

s 
s 
s 
s 

Uucappcd 
AlulDII 
Amouat 

BSI 
101 
20 
S6 

1 ,0~8 

11.54 
9.17 

20.71 
0.32 

14,993 
6,088 

1,289,062 
1,571,416 

72,490 
611,628 
198,064 

2,4S3.S98 

I GIUDt wttls A_... Loop hrv•taCIIt per llae 008' $15,000- mpped at Sls,AIOO. 
l Applialloll ........ 10 alldlN • ...... ,. ..... ......_II II ... l•dlldtd Ia tloc Moafttly Co<!.. 

4M'8 Nhr' 

fOAIOJ f:IIICJINJ 1\USIJI.11\.IWAfUAIIL W~.IIEI'OaT .av 
~-WAI'UAA :CAICOIT·W~ 

Capped I 
A1111al 
Amount 

$ 195 
s 101 
s 20 
s S4 
s 969 

s 10.90 
s 9.08 
s 19.98 

s 0.3 l 



..... , .... 

Benchmark Cott Proxy Model Relulta - US WEST Waabln&ton 
U•ln& Default BCPM Swltcblna Metbod for Wire Centers with SCM Data 

Area Wide Summ• r:y Rcpgrt 
TOTAL SUMMARY 
US WEST 
W ASIIINGTON 
WIRE CENTERS (106) 

l pyatpnt Pq I det Dt la 

Loop lnvelanent 
Switch lovcstmcnt 
lOP 1m I!Jfmeut 
Olhtr l.nveatmcnt 
Tolll lnVCSiment 

Eun" •cr MMflt Defa 
T oca1 Cepital COil per Line 
Tow Open.tina ~ per Line 
Total Coat per Unc 
Gross Recelpca Tax2 

'"" o.g 
Averqc Loop Lcnilh in Feet 
Lines Above S I SK Loop loveatmer.t 
Number of Houxbolds 
Number or ResidentiAl Lines 
Number of Single Business Linea 
Multiple Businett Lines 
Non Swilehed Unes 
Tola.l OIUD Lines Served 

' .. 
s 
s 
s 
s 

s 
s 
s 
s 

Uneapptd 
Allllaal 
Amount 

8S1 
229 
20 
71 

1,170 

13.05 
9.60 

22.65 
0.35 

14,993 
6,088 

1.289,062 
1.571.416 

n,490 
6\ 1,628 
198,064 

2,453,598 

I CRIDt wttlt A .. enp....., le--t pa' U..O'm' SlS,IOO 11'1 appod 11$15,1100. 

2 Appllcalloa nrier eo ••dt o• 1 Jtale b71l1C. bult, It It not hltloded le liMo Mo•tltly Cool. 

···nrdert 
(ClkllJI P IIICftoO I\U3UL~\WAIIIJIAII!. WAI'UA.Sl. OIUD IWOIIT CJV 

I'IUX:IlSSINO • W oUNI.UI 1 CAI'COIT • WIIIIIIIAU 

Capped I 
Annual 
AmollDt 

s 795 
s 229 
s 20 
s 68 
s 1.111 

s 12.40 
s 9.51 
s 21.91 
s 0.34 



.. 
Exhi~it: __ (DJW/BFP-6) 

• 



~ 

..... '"' 

GEOCODE SUCCESS RA·res 

~ ·-
z- AI.. All AZ CA co CT oe OE fl. GA It lA 10 L .. Ill KY 

0 n. ..,. 1ft ~ 

=II 
zn, ....,. ... ,.,. zn, 

i= :::;: E! 
~ ~ 

s .,,. 31'4 

ti ~ 43'A II' ..... .,,. ~ of7"4 ~ 

=i= I Fi=- .. 515"4 . ~~~~ ~ -~ ..... ,,. 
·$- ~ ~ ,_ 7ft Ill 17"- - '1ft li5r" ~ .,. 

~ ~•)'ll 114 .. t1'1l sn. .... 7 .... ~ ~ ~ ., - - :-~ - :i - ~ " -~- &4'10 

* ~ 
7ft ~ 

2550 ., .. 
~ 

., .. - ~ !'!I ~ &4_!>_ 7ft ~-

~ "' 
.,. - -~ 1ft - - ~ 4 _I'!!>. 7_~ ,,.. _ -- ""' 4ft , ... 

:!! "" ~ 7ft .,.. ll'll JO!I. 1ft i!::t:!!:: - ... lr.\ - 73"- 1ft 1ft - ~. -~ 

I c;:r j OH oec 01t I'A 111 10 to TN TX ur 1 YA vr WA • wv wr ~ 
~ ~ - ~ ,,. 101 :zn "" 1.4 . ,. .,.,. ' - ...,. .,.. -~ ... ,. ,. ~ 

~ --- '7t 4 411 ~ - 01'10 11 ... ... ·-- ... .... 11 E~=., ~ ,, "'"" ~~" ~ .I\ ""- ; «- ~ _jl 
--2100 ~ Hi ~61" r- 11ft 8ft 111"- T1'1l 7ft ~ ~ 1ft_ ·~ .... • 7ft 

8110 It'll. 71'11. I- ICIII'Ii> 17-. _ 13 1ft ~ 7ft ~ 1ft -~ m W 

-~~ ~ ~-~~~--~-~-~--~ - ~ .,. ,,,. ~ ~- "" -mr ~ as,. a.. ..,. ~ ~ ,.~ ~,- 2!! ~ 
:all' &4" "" 1ft - .... 71'11. 811'11. - "" 7ft ~ 7ft .,. 81"4 8ft 1ft "' t - ~-1ft 81"4 ~8ft., .. 7ft~.,.~~· ~ &C'Il ~ ~-

_an. . w.c; 411"11_ ~ -~· . ...!!!.. . lift_ _ .. ~- . m1. "" .,. ll'll ~ ~ _ 'fR .. 43'A ..,.; n'll 



•, 

Exhibit: __ (DJW/BFP-7) 

, 
j 



MI. Mapllo Roman Salu 
Soermly 
Fodera~ ColnttlunlcftloN Coaunlnion 
1919 M. St.. NW, Roan 222 
Wuhlngron, D.C. 20SS4 

JW10 10, 1998 

RE: Bx I'd ~fm-PJm C'4t Moslela 
cc Docbt No. 96-4$ 

Dear MI. Salu: 

On I1111e 9, 1991, AT&T llld Met met With Cnlg Brown, 81)'111 Clopton. Clwck Keller, Katie Kina. 
Bob Loube, hft'Priibl'oy, Holly Smith, llkhard Smltb, Donald SIOdc4ale, N.Wie Wales and Bred 
Wimmer of tile PCC; and wlt!l ~Bollier (NY PSC), RDwland Curry(TX PUC). Lori K.cn)'QD (AK 
PUC),Suslll Miller (MD PSC). Brill! ~(CA PUC) llld Tom Wiboa (WA WUTC). llkbard 
Clalb and M'dca Llebttman reprr ned AT&T. and alliJ Frtl'ltnlp ~ntcd MCI. 

The putpe11e ofdlb mecclna was 10 provide aa .walll&llon oflbo 10011racy of IUI&Iy- perlonncd 
by Sprinl tnd by Prlllauy. As lhc auadtcd l2ilieriall demoallrllc, Sprinl'1 anal )'Ill of HAl Model 
diJin1Kitlon pl&l1t iJ ~)'hawed, and itt _.lu1lonl are lr.::o•ect. Prilbrcy's analyals, willie­
dirlelly evalu&llna the suffll;imcy of~ Moclel dlslribulloa plant, it inoomplck. When properly 
adju.sted to~(« the full let ofntl\ and HAJ pnctlces. Prisbrcy's analysis sugesta lhal the 
HAJ Model doe.t enaJ,nocr adeqaaW IUTIOIInll of dblrftlullon pl&nt 

Two oopla or this Notice are be ina aubmilwd 10 tho Sea-ewy of the FCC in acc.ordance with 
Scctioo l.1206(a)(l) ofiiiO Commilaloo'1 rulos. A W~iled copy of the lhc nweri&ls~:mamillcd In 
our ex pem M!lor of Juno I, 199S, and pmcntcd at tbi• moetina. iii!UC.hcd. 

cc: Otry BlaJalMr 
LiNOdb 
JWJc~ 
Bill Sb.w1(ey 
Brad WlnU11W 
Slw)'ITodd 

CraJaBrown 
Chl.lek Keller 
Bob~ 
Rkl\arcl Sml!b 
PatO.Ortbe 

Sinca-cly, 

Rlcbard N. Clarke 

Brian Clopton 
MllicKmnc~ 
Jetr Prisbrey 
Don Slockdalo 
Natalie Walaa 
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Chart 5 

1127/N 

Strand Map Distance Will Commonly Exceed the 
Required Amount of Distribution Route Distance 

Because It Includes Some Portion of the Drop 

Next4oor houae geocod• ctwar than acroa....-..t houaa geocod" 

Mnlnd Map Dklsaw 

Total Sa.&O: 

Amount of drap dlllaiW 

2.0 
w 

2w 

2.0w. 50' 

~ lne!uded 1n SMO: ---=2.0T.·::iwir 
;0()10 

Be lit ou•. 2w 
8l:ll1dl: h 

Requhd DfU>. 1 1w 

w < 100' 

Compa19 Strand Map Olltllnc. to R41qlitr.d DlltJ1butlon R-D~ 

SloiO 
20w•l50' • 

ORO 
llw 

Thut. SMD ~ d enc ~~ lhe ORO rtqlired 10 OOiioed cuatomer IOcellon• 
Note !Nllf lhe 1000' 01 dRip dll..._ ~~~ lnduded In lhe SloiO .. .., -**' 10 IN ORO. 
this eugmenlld DfU) ... _.,1M &10 beaM• w c 100' 

..., 
20w+ 50' 

c ORO + docate1 dnlp 
11w• 1000' 

18w 



Chart 6 

Strand Map Distance Will Commonly Exceed the 
Required Amoupt of Distribution Route Distance 

Because I~ Includes Some Portion of the Drop 

lnaertData 

Number of Iota: 20 
Lot wl!llh; 76 
Lot deplt1; 160 

Strand Map Dim nee to Connect Cu.tomer L.oc:alloN 

Vertical: 100 
100 
2oo 

Total SMO; 1650 

Amount of di'Op dJstance 
~ lplcilly lnckldeclin SMO: 1000 

S~l: 

Olatrlbutlon Route Dllta~ lleq\llrtd to Connlct Cuatomer Locltlone 

IWJcbone; 150 
Branch: 676 

Required ORO: e:l6 

SMD 
1550 

ORO 
825 

Thus, SMO ~ wtllaxcMd the ORO requnct to 00!1MC1 CU11Dm1t loaiUcw 11 

Tl\11 oc:c:ut$ ,_..,..lho tft ORO doea not~ the emoun1 of drop~ that Is used 
for lito INCh the ~geocodt loaiUoila tlluehed by the ltr.nd diltance 

SMO 
1550 < 

ORD + alloca*l drop 
1825 

675 
876 

1350 

Poootolll 



ChartS 

Strand Map Distance Will Commonly Exceed the 
Required Amount of Dlttrlbutlon Route Distance 

Because It Includes Some Portion of the Drop 

Insert Data 

Nwnbel of IOU: 20 
Lot wld1h: 125 
Lot depth: 250 

Strand Pbp DilLin~ to Connec't C\ll'tOmer UlcatloM 

200 
1000 
1200 

Total SMO: 2326 

Amount of drop distance 
rmpllciljy Included In SMO. 1000 

Obtributlon Rout. ~ Requlr.d to Conned ~etom.r Locallone 

Ceckbone: 2Sl 
Brllndr. 1'\U 

~uirlld ORO 1m 

Compare 81nnd Map Ditta"" to ~unci Dlltrlbutlon Routa Ditta-

SMD 
2325 ,. DRD 

1376 

Thus. SMD genetdy W'lltxc.tel 011 ORO ,.qulred 1o OOI•IIIC:I c:ustcmer localloua. 
This OCXlUr.l ~ lila r-ORO Cloel 110C ltw;lude 1t1e omoont of drop dlmnol that b UMd 
lor H to reach the equivalent ~ a lie locallol111 ea ri8Ched by the alnlnd dlltanc.e 

< 
DAD • allocGid drop 
2375 

1125 
0 

1125 



HAl Model v S.Oa 
_ ...... _-~·~ 

.... ..:..-

Why it Engineers the 
Appropriate A111ount 
of Distribution Plant 

AT&T and MCI 
June 10, 1998 



Overview -- • -- - .. _ 

Several parties have suggested that the HAl Model S.Oa 
(HM) may not engineer lengths of distribution plant 
sufficient to reach all customers uteau~e : 

PNR cluster configurJtions do not mater sufficiently closely the 
distribution area (DA) engineered by the HM 
HM distribution cable lengths are inadequate to reach to the edges 
of the PNR clusters 

A correctly executed analysis of these issues demonstrates 
that the HM engineers: 

Sufficient distribution plant to reach customers i11 the lowest 
density zones, where universal service concerns are most acute 
Slightly excess amounts of distribution plant in the upper density 
zones, thus overstating unbundled loop costs in these zones 

2 



Overview 
• t. -:.:----;:::-:::::::'~~!'""-----" ~- ~__......- -..... . -: 

The reasons '~hy these parties' rudimentary analyses may 
have suggested an opposite conclusion is because their 
analyses hetve failed to: 

account for how PNR customer geocode points are developed 
account for where these geocode points are located relative to the 
customer's premises 
compare HM distribution plant lengths against a correct standard 
for measuring "sufficient" plant 
use a comprehensive sample of actual customer locations as the 
basis for making plant length comparisons -- instead using either: 

a hand-picked set of dusters, or 
clusters artificially formed from randomly generated points 

3 



How the HM Engineers Distribution 

PN R develops customer clusters based on geocode data 
specifying the locations of over 100 million customers 
The cluster information that is reported to the HM 
includes t.he latitude and longitude of the cluster centroid, 
its area, and its N-5/E-W aspect ratio (height/width) 
The HM Distribution Module (DM) then engineers 
distribution cables to "cover" a rectangle that has the 
same area, centroid and aspect ratio as the cluster 

tor main clusters, this cable is in backbone and branch (BB&B) 
configuration 
in outlier dusters, cable is engineered directly based on the 
distances between individual customer locations 

4 



Main Cluster BB&B Calculations 
~ ..... .. . brn•.;IFiii-r• 

A.ssume: 

Area of disuibuuon Mea = A 

A~pcct (HIW) r.ttio o f ar"a = r 

Width of disuibt••ion area = (Air)''" 

Height of dismbution area = (Ar)" 

Number of customer locations = N 

Lot dept.b to width ratio = 2: I 

Then: 

Area per location = AIN = W· 2w = 2wl 

(wbete w=lot width, and 2w=lot depth) 

Lot width = (AI2N)~ 
Lot depth = (2AIN)~ 

f1
~¥iF:'''T!'~' '~'>''¥:if • 

"' ~~~--~:·_ ~--· {}~ -... _ .. : ·, ~--~:~ 
,...#, _-. ~-':.:J;:·.··l~::;:_~l8.:'-· .. -. . 
~ --~~t~~·j:! ... .. ·- . _·. ··~-~·- '. ·-:/r.J~.' 

•

't;·i! - ---:;.· 'l 
:t ' ' /J . : '" . .-. . . ·• .~-;.. •· _.· 

- ·:·-:· ~-14-:__; .. : ~-:(~----- ~ 
. 1.~· ,.,l.--·· ~ 

~ ..... -it· .- .:;:_;, .. _~ .... :~ -~~ _·..:.; ~ 
.... - ·-

f":<, , ·~ . . . _: :~··. 
~-~- .:_lr.-•.. -~-

• • -. j• 

I "' 

.. 

;· 

~~; :,r·.. · .... r:~'•,·;~''···,.:r · ··.c.JP:.'ri:.!..: !-~- .. \}'~~:~~-~--:.~ .:t. .. -· ---

Thus: 

..... 

• 
Backbone cable length = (Ar)~ · 4w 

2 x Branch cable length = (Air)" - 2w 

..., 
-
.. Ill 

• . ·~· 
•' ·~ 
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Outlier Cluster Subscriber Road Cable 

Customers are "ithJn ±1 drop length or 
being coUnear 

Subscriber road cable lenglh is distance 
between two locations fan.iest Erw::,m each 
other (mnjor uis of lhe cluster). Customers 
2 nnd 3 are served b·· drop wire off of road 
cal> I c. 

Customers are not within ±1 drop length 
ol being colloear 
Primary subscriber road cable length is the 
distance of the major axis of the cluster. 

Secondai) subscriber road cable are spurs 
off of the primary with total length equal to 
the minor axis of the cluster. 

~;· ----· · 

( 11.$10JIX'r 2 Drop Length . ~ . C~~r I • CWomer 4 

Cll.$lomcr3 

Customer 2 Drop Length 

• 
Ol.stomc:r I Customer4 

Cll.$lomer 3 

6 



Cluster Configuration Issue 
_ , _ ,.. I lio!-
.u"~=.:....; - ; . t;, , St)4, \t; ::tt·~-=....-. _ _.._ 

Because PNR reports only the N-5/E-W aspect ratio of the 
cluster, the r~ctangular DAs designed by the HM's DM 
may differ in configuration from the actual configuration 
of the cluster 

~ntly Engineered Rectangle 

• .. --- -----------., 
I 
I 

I e e l 
I 1 
I I 
1 I 
I • e I 
I I 

I · ----1 -- -- - -----

t\ ~r«l Kal1\> =II 79 

More Desirably Engioeered 
"Minimum Bounding" Rectangle 

A ' peel Rallo " 1 13 
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Cluster Configuration Issue 

The difference between the actual cluster configuration 
and the eng'ineered rectangle will be largest for clusters 
that are both: 

extremely long and thin. and 
rotated maximally dWay from a N-5/E-W orientation 

PNR will now calculate the aspect ratio of the rotated 
minimum bounding rectangle (shown on the right in the 
previous slide) 

this superior aspect ratio will now be used by the HM's OM, and 
HM DAs will now match more dosely all clusters' actual 
configurations 

The numerical effect of this adjustment on HM-calculated 
distribution distances is negligible (see Chart 1) 
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Cluster Configuration Issue 
__... .... -..- ---· :...:.....:..:.~ ..;. ..-0:1dS/Tftlr' 

Sprint's focus on this issue is surprising because even the 
current HM practice of engineering DAs as properly 
located N-S/E-\1\.1 rectangles is superior to the BCPM's 
practice of engineering DA:; as arbitrarily located squares 

With the engineering of optimally rotated rectangles, the 
HM's superiority over the BCPM becomes even larger 

Furthermore, because the BCPM makes use no use of 
actual customer location data, it cannot be improved to 
have its DAs comport to actual customer clusters 

9 



Cable Length Issue 
;-.......~" 

Sprint suggests that because the HM engineers BB&B 
cable to cover a rectangular area equal to the cluster 
polygon's area (whk:h lies within the cluster's minimum 
bounding rectangle), HM cahle lengths may be inadequate 
to reach customers located at the polygon's vertices 

Clu.sto:r Polygon 
Rectangle Equal to Cluster 

Polygon in Area 

Minimum Bounding 
Rectanlllc 
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Cable Length Issue 
• ::::::::s ,[_ 

Sprint appropriately focuses its theoretical concerns over 

cable lengths to HM main clusters 

In outlier clusters (the most rural clusters considered by 

the HM), cable already is engineered more directly to link 

customer locations 

The following analysis will demonstrate that the HM OM 

engineers adequate distribution plant 

12 



Effect of Surrogate Dispersion 

Concept: 
If PNR clusters are larger than real-world clusters due to 
their inclusion of surrogate geocodes, the amount of 
distribution plant engineered to serve the PNR cluster may 
well be adeqt:ate to serve all customers in the real-world 
cluster-- even though this plant may not reach all the way 
to the PNR cluster's vertices 

Demonstration: 
The following empirical analysis determines the amount of 
excess cable that the HM engineers because it designs to 
PNR clusters that include surrogate geocode points 

13 



L 

Effect of Surrogate Dispersion 

Compare distribution route distances (DRDs) generated 
by PNR clusters formed from placing customers at: 

actual geocode poi11ts plus CB-boundary surrogates 

actual geocooe points plus Road surrogates 
only Road surrogate locations 

only CB-boundary surrogate locations 

Differences in DRD generated by substituting surrogate 
points for actual points indicate the magniitude of DRD 
excess resulting from the HM's use of surrogate points 

(See Chart 2 and Slide 22) 

14 



Effect of Surrogate Dispersion 

This analysis confirms that either surrogate methodology 
generate.s points that display less clustering than actual 
geocode pain~ 
Thus, if all customer locations were based on actual 
geocodes, roughly 12°/o less DRD would be required in 
DZl in this real-world situation than is otherwise modeled 
by the HM DM 

15 



Effect of Actual Geocode Offsets 
• 'o :;- . - . - ~ ., __ ... ......... - o . : e.~ . ......_,-·~· 

Concept: 
A loop distribuoon network should have enough plant so 
that all customer locations 'l!ithin a cluster may be linked 
to that DA's Serving Area Interface 

This is accomplished in the HM through an integrated 
combination of: 

Backbone cable 
Branch cable (cable that runs along a street abutting customer's 
house) 
Drop cable (cable that connects from the street to the house) 

!6 



Effect of Actual Geocode Offsets 
-~ .... ~~:U..k -

Thus, depending on the particular customer location 
point mapped to by an alternative cable distance 
measure, total cable lengths calculated by the HM must 
be pulled fr'Jm as many of its cable "budgets" (BB, B and 
drop) as are appropriate for this cable to reach to the 
same customer location point 

Other comparisons, such as those performed by Sprint 
are "apples to oranges" 

17 



Effect of Actual Geocode Offsets 
--· .... , ~ -~ -

•• ;; r ;: c t' ··;b ; &;;;:;:;:.~;. ...... 

If the alternative distance measure maps only to the 
street abutting the customer's house, the appropriate 
comparison is against the HM BB&B cable distance 

If the alternative distance measure maps beyond the 
street and into the customer's lot, then a portion of the 
HM drop cable sufficient to reach an equivalent distance 
into the customer's lot needs to be added to the HM 
BB&B cable distance before making the comparison 

(Alternatively, one could subtract the appropriate drop cable from 
the alternative distance measure before comparing it to HM BB&B 
cable distances) 

18 



Effect of Actual Geocode Offsets 

Demonstration: 
Because the ~ctual geocode points used by PNR in 
creating clusters are offset by SO feet from the road 
centerline, any alternative distance measure that maps to 
these geocode points includes an implied SO feet of drop 
cable per customer location 
Thus, either 50 feet per actual customer location must be 
subtracted from the alternative distance measure before 
comparing it with the HM BB&B cable length, or SO feet 
of drop cable length per customer location must be 
added to the HM BB&B cable length before comparing it 
with the alternative distance measure 

19 



Effect of Actual Geocode Offsets 
··~- - , ' . ·. ,st· .. • - .. , . ~ .... ~-:_.....il"'iii .. ll ........ .;_~ 

Empirically, the effect of adding SO feet of drop cable 
length to HM BB&B cable lengths raises the implied HM 
ORO by 38.8°/o overall 
(See Chart 3 for fuller results) 

20 



Effect of Empty Space in Clusters 
~--~ .z:.: m\~:r~ ; £ ~.i~~~ 

Concept: 
Because even within clusters, there is further clustering 
(thus empty space); the HM DM practice of spreading 
BB&B cables uniformly throughout the engineered 
rectangle may place unneeded branch cables 

Demonstration: 
(See following cluster map as an example) 
Thus, methodologies that assume quasi-uniform 
distributions of customers within cluster cannot be used 
as a standard for determining whether all customers are 
reached 

21 





Sprint's Analysis 
............... 

Investigations by Sprint have used a distance concept 
known as the "minimum spanning tree" (MST) between 
geocode points to as a distance standard to compare 
against Hr.! distribution cable lengths 
Sprint claims to find that in many clusters (of its 
selection), the amount of HM-engineered BB&B cable falls 
short of the MST distance for that cluster, and concludes 
that the HM under-engineers distribution plant 

23 



Faults in Sprint's Analysis 
~,i- • 

Sprint makes no correction for the excess area that exists 
within HM clu~ters because they are formed in part from 
CB-boundary surrogate points 
Sprint's failur~ to make such an adjustment is especially 
curious because the BCPM sponsors have: 

argued in the past that HM clusters are too large and cover too 
much of the U.S. geography 
advocated the use of a "Road" surrogate methodology for the 
assumed placement of customer locations 
had PNR placed all surrogate points on roads rather than on CB 
boundaries, calculated MST distances would have dropped by 
about 2.6°/o (see Chart 4) 

2~ 



Faults in Sprint's Analysis 

Sprint makes no upwards adjustment to HM ORO (or 
down·wvurds aGjustment to its MST lengths) to correct for 
the fact that the MST includes substantial portions of drop 
cable (engineered separately by the HM DM) before 
comparing this distance with the HM BB&B distance 

See following viewgraphs and example numerical effects 
(Chart 5) 

25 



Distribution Cable Lengths vs. Strand Distances 
Next-Door House Geocodes Closer than Across-Street House Geocodes 

i I I II I II I II . I II I! I I I II I I I I I I I I I I I 

100' 

l ~· ~I~ .. ~~~ .. ~~~. ~ ... ~I~.~ .. ~. J~: ... ~· ·•~.~.I~-~ .. . ~~1~ .. ~ .. ~~~-~ .. ~~ ~.~.~~-~· ... 
I · ............ .... -. ........ •• ~~•••·~·--· ~. •• ... Ja • • .-. • • .. -.., .......... ..,..._ •• ..... ~.~ IIi 

-. . ,• 

. Hoose 
• Geocode Point (offser 50' from stn:cr centerline) 

Rectangular tAl~ (w wide. 2w deep. w<IOO'l 

• 
' · • 

- Backbon~ or Branch Cable 

Drop Cable 

Strand Map 

"-75' (- 1<1 9Ct8) 

Mapped strand • I $50' 

(l>ut lfiCiaxJes 1000' ol dtOP) 

Reqwred OIStribution 

CaiJ/o Jen.;th c 825' 
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Distribution Cable Lengths vs. Strand Distances 
Across~Street House Geocodes Closer than Next·Door House Geocodes · . ____ ....., __ _ 
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Faults in Sprint's Analysis 

It is especially curious that Sprint chooses to use a 
theoretical concept like MST as its standard for "correct" 
cable distances rather than statistically valid empirical 
data within its control (such as average loop lengths by 
wire center or plant records describing cable route 
distances) that could shed a clearer light on: 

whether on average the HM under- or over-engineers distribution 
cable lengths, or 
how frequently the MST is an accurate or useful distance concept, 
or what its biases might be 
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Faults in Sprint's Analysis 

In Nevada, the same state for which Sprint has proffered 
MST examples purporting to show that HM cable lengths 
are inadequate, Nevada Bell has reported that, on average 

HM buit~s loops that exceee Nevada Bell's actual loop lengths, and 

_ this over-building is greatest in rural areas 

In Texas, the PUC staff required SWBT to provide its 
average loop lengths for a specified collection of wire 
centers 

HAl loop lengths exceeded SWBT lengths in 14 out of these 16 
wire centers, and 
in the other 2, HAl loop lengths were short by only 4.8°/o 
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Prisbrey's Analysis 
~· :.. 

Prisbrey states that his analysis 

"does not attempt to test the accuracy of the distribution or feeder 
algorithms used in the HAl model. Instead, it attempts to test the 
accuracy of the preprocessing algorithms used in converting 
geocoded and surrogate geocoded customer locations into 
rectangular serving areas" 

Its method of doing this is to use: 
"a Monte Carlo simulation of a large number of randomly generated 
customer locations" 
a particular assumption about how customer lots may be laid out in a 
uniform checkerboard fashion for distribution engineering by the HM 

two distance/dispersion measures: the length of the MST and the length 
of a star network (SN) 
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Prisbrey's Analysis 
........., 

Although Prisbrey states that his methodology and 
assumptions do not provide "a test of the adequacy of the 
distribution plant ... built by the HAl Model," others have 
interpreted Prisbrey's analysis to suggest that the HM 
tends to under-build distribution plant everywhere, and 
that the shortfall is most severe in rural areas 
These parties focus on a statement by Prisbrey that the 
HM algorithms build: 

a star network that is 15.4°/o less in length than exists within his 
randomly generated clusters of size 25 

a MST that is 41.5°/o less in !ength than exists within his randomly 
generated clusters of size 25 
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Faults With These Conclusions 

Prisbrey's analysis cannut be used to test the adequacy of 
HM distribution cable lengths because it: 

assumes a peculiar DA size and shape 
uses random customer locations rather than PNR actual and 
surrogate geocoded customer locations 
fails to recogniLe that multiple customers frequently have the 
same geocodes 
does not replicate the use of actual HAl engineering algorithms 

Indeed, Prisbrey does not claim that his analysis 
demonstrates inadequate HM distribution cable lengths 

In fact, if correctly executed, Prisbrey's 3nalysis 
demonstrates that cable lengths engineered by the HM 
DM are adequate to reach its customers 

l:! 
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Setting the Analytic Stage 
·---

Note that Prisbrey's analysis applies only to HM main 
clusters with 5 or more lines, and does not apply to the 
most rural clusters addressed by the HM, outlier clusters 
which have less than 5 lines 

Note, too, that the average size of main clusters within 
the HM is: 

DZ1 (0-5 lines/sq mi): 34 locations/cluster 

DZ2 (5-100 lines/sq mi): 175 locations/cluster 

DZ3-DZ9 (100+ lines/sq mi): 560 to 791 locations/cluster 

.. 



Setting the Analytic Stage 

Note that Prisbrey's analysis applies only to HM main 
clusters with 5 or more lines, and does not apply to the 
most rural clusters addressed by the HM, outlier clusters 
which have less than 5 lines 

Note, tou, that the average size of main clusters within 
the HM is: 

DZ1 (0-5 lines/sq mi): 34 locations/cluster 

DZ2 (5-100 lines/sq mi): 175 locations/cluster 

DZ3-DZ9 (100+ lines/sq mi): 560 to 791 locations/ cluster 
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Correcting for DA Size 
·~.-,-~ 

A substantial skewing of Prisbrey's analysis arises because 
its algorithm's default setting places its randomly­
generated customer locations within square areas that 
always approach 18 kft by 18 kft in size 

18 kft x 18 kft (or 11.6 sq mi) is the absolute maximum size that 
the HM DM nill engineer as a OA 
actual HM main clusters ( <200 locations) average 6.3 sq mi in 
size, and its engineered D.As are even smaller 
by assuming a maximum size OA, customer lot size is biased 
upward -- and because the HAI OM places BB&B cables to within 
one lot depth and width of the the DA's boundaries, this excessive 
lot slz,e will depress artificially the average ORO calculated by 
Prisbrey's algorithm 
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Correcting for DA Shape 
--

In addition to the skewing created by modeling only 
maximally-sized square DAs, a further bias results from 
modeling only square DAs 

in a BB&B configuration, it will take slightly more cable to serve a 
square DA ~han a rectangular I)A of equal size 
actual HM clusters have an average aspect ratio of 1.8 

When Prisbrey's Monte carlo algorithm is re-run to 
generate customer locations in non-square configurations 
that are smaller than 11.6 sq miles in size, a far closer 
match between SN/MST dispersion and HM dispersion is 
obtained 
(See Charts 7 and 8) 
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Correcting for Random Locations 

Another significant limitation of Prisbrey's analysis results 
from its use of randomly-generated (Monte Carlo) 
customer location points-- rather than actual customer 
geocode points 
By randomly locating its customers, Prisbrey's algorithm 
ignores the systematic clustering of customers that exists 
within PNR clusters. Such clustering within clusters: 

tends to ensure that the actual SNs or MSTs associated with 
dusters will be significantly shorter than those calculated by 
Prisbrey's algorithms for random dusters (See Chart 2) 

makes it likely that there Is empty space within a cluster - which 
may obviate the need for one or more branch cables 
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Correcting for Random Locations 
-·-• ..,~- n~$ i!!:::i . 

_. .-.4 ... -..... gnO!h=Z=a"~-3-hC :,: ; • ?cec;;r· 

In fact, Prisbrey's Monte Carlo assumptions tend to create 
on average a uniform spread of customers across DAs -­
an inaccurate n1odeling assumption that previously has 
been rejected by the Commission (see, 7/18/ 97 FNPRM at ,44) 

Thus, because cost models' use of uniform customer distributions 
has been rejected as inaccurate, a set of random points that tend 
to approximate a uniform distribution should not be used as a 
reference standard to evaluate the accuracy or "bias" of the HM 

When actual geocoded customer locations from the HM 
are inserted into Prisbrey's algorithms, even closer 
matches between SN/MST dispersion and HM dispersion 
are obtained (See Charts 9 and 10) 
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Correcting for Surrogate Locations 

In addition, a further adjustment must be inserted to 
calculated HM distribution cable lengths to account for the 
fact that HM clusters are oversized due to their inclusion 
of surrogate geocode points 
As shown earlier, this characteristic causes DZ1 HM DRDs 
to exceed by atout 12°/o the amount that might be 
calculated if all customers' geocodes were known precisely 

(See Charts 11 and 12) 
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Recognizing Subtending Outliers 
'"::.:;,_..__.;: 

1 
:. • ;;;; {!,, fr = f ;.;z,.:;;y- ,,, ~ 

Because analyses that consider only main clusters are 
partial, distribution cable distances associated with outJier 
clusters should be added to the cable lengths of their 
"home" main cluster 
This furthe:- increases the amounts of cable associates 
with rural clusters and reduces and differences between 
HAl -modeled dispersion and SN/MST dispersion 
(See Charts 13 and 14) 
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Evaluating the Results 
~ ~;=; s;.W r:~ .:. :.:~ ~. -:.- -- · 

Finally, it is useful to evaluate these HAl vs. SN/MST 
dispersion ratios at the average number of locations per 
HM main cluster in DZ1 and DZ2 
This evaluation indicates that correctly developed 
dispersion ratios suggest that the HM engineers adequate 
(or more) cable lengths 
In particular, these dispersion ratios are: 

very close to 1 for average size DZ1 main clusters, and 
substantially above 1 for DZ2 and above main clusters 

(See Charts 15 and 16) 
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Further Work 
·~ .... -:-.~ .:;;;· 2, .5u 0:;c:qd;;:-", IP .... !t; -~..~A' 

If any adjustments to the HM are indicated by these 
analyses, they should have the effect of ''twisting" the 
cable length comparison curves to: 

ensure that e:ven below-average size DZl clusters ( <34 locations) 
have correct cab!e amounts, and 
reduce the ~mounts of excess distribution cable engineered in 
dusters above an average size DZ1 cluster (>341ocations) 

ILECs should be required to prov'ide statistically valid 
measures of actual plant lengths placed across all zones 

average loop length by wire center 
loop cable route distances 
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Further Work 

Based on the analyses performed here, HM processes 
will be adjusted as follows: 

PNR will report the aspect ratio of minimum bounding rectangle 
to the HM DM 
the HM DM v:ill adjust downwards its count of drops to match 
more closely the number of separate customer locations 

Based on further ·data to be provided by the ILECs 
concerning proper targets for DRD, the HM DM also may 
be adjusted to provide for this "twisting" 
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Further Work 
- ".-.-..;.....n .,., a- .. ;,;,.;. -~~"t..:. 

These HM DM adjustments may, variously, include: 
BB&B cable length adjustments by DZ to: 

orient BB cable always along the major axis of rectangle 

push BB&B cable more toward the edges of the cluster 

ens• •re a minimum BB cable length 

Normalize distribution cable lengths to an appropriate statistical 
measure of inter-customer distance 

Overall evaluation of the accuracy of the model should be 
consistent with the granularity of the universal service 
support program 

Jd 
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Chart7 

Star Dispersion Comparisons With More Realistic Random Clusters 
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Chart 10 

Tree Dispersion Comparisons With Actual Clusters 
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Tree Dispersion Comparisons With Actual Clusters 
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P~ I<Al 

BCPM ''Bush" Feeder Design is Inefficient 

" Pine Tree" Design " Bus IJ" Design 

"Feeder and Branch Feeder Cable Locations. The economical layout of the local cable network is 

closely related to its physical arrangement. Branch feeder cables i.ttersect the main feeder route and 

provide fac ilities to the feeder-roUle boundary. This configuration is commonly referred to as pine­

tree geometry." [The figure above represents a similar figure shown in Bellcore documentation.) 

"S tudies have indicated that the savings of the pine-1ree over the bush geometry range from 5 to 30 

percent of present wont. of expenditures." (Bellcore. Telecommunications Transmission 
Engineering, 1990. p 85 [Bellcore chan on p. 86].) 



Step I : Geocode Actual Customer Locations 

HAl Model 

• • • 
•• • • 

• •• 
• 

• • • 

• 

• 
• • 

• 

• 

BCPM 

N/A 
BCPM DOU NOT GEOCODE 
ANY ACTUAL CUSTOMER 
LOCATIONS • 

.... lo(ll 
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Step 2 : Get Number of Customer Locations at Census Block Level 

HAl Model 

12 Occupied Households and Businesses 
Idenit:fied from Census Data 

BCPM 

15 Occupied Househol~ Businesses 
and Uncx;cupied Housing Units 
Identified from Census l>atn 
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Step 3 Locate Surrogate Customers 

HAl Model BCPM 
+ Georodod CUSIOftle'r Lo.. •uom 

+ Surropc Occupocd Hnowhnlcb 

• 
• 

• • 
SurrogateS an: Actually Placed Evenly Across 
Census Block Boundaries to Gross-Up Total 
Customers within each Census Block to !he 
Census Reponed Local!ons 

' . • . I I 

------ ~-- I i ·~---l--

1 

Allocates all Locations by Census Block to Grids Based on 
Relative Road Distance 

llud. unes Represtnl UlumJte Gnru 

lltio Dasbc'd Ltn~s Reprcscnl GnJ QtMdranb t Dl-\lfiOOUon Alu$) 

I 
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Step 4 : Identify Serving Areas 

HAl Model 

Es1ablisb Clusters as Serving Areas 
Using Engineering Criteria 

~ 

BCPM 

I I 
I 

I ---i 
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--~-- --~---

I I I 

I • • I 

! l 
! . 

I . 
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• . I ·-i I 
.. 

- I t . : 
• ! I ' ;_i ______ 

. ~ ·--
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' i : 

Serving Areas Consist of the Ent1n: Ultimate Grid. 
whach has been Arbmarily Overlaid on the Wire Center 
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Step 5: Identify Distribution Areas 

HAl Model 

~ 

Actual CluMer Area 

I ! 3 

---+---• • 
2 ! 3 

• 

BCPM 

I 
• 

I : 
I 
• 

i 
; l 
: 

• • • : I 
• • 

Dtstribution Areas arc tl1e Grid Quadrants That 

Happen to Have SUITOgatcs Located In Th.em 
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Step 6 : Calculate Distribution Area Sizes 

HAl Model 

~ 

Actudl Cluster Size 

BCPM 

' ' ' ; -·--··-----1 
: 
' I 

DiSiribution Area Si1..c Equals 1.000 Feet Tirncl> 

the Included Road Lengths 
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Step 7 Create Distribution Areas 

HAl Model 

~ 

[!! 

•'\:: I 

Distribution Areas Are Formed by the 

Clusters Relative Aspect Ratio. Area. and Location 

BCPM 

---·--·-----• • • • • • • • 
• • ' . l 

-~--t----

Distribution Areas are Fonned Around the Road Centroid of 

lhe Quadrants Con1aining Surrogates. wilh an Area 

equal to 1.000 Feet Times the Road Length 
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Step 8 : Evenly Distribute All Locations With Distribution Areas 

HAl Model 

~ 

• • 

+ Georodcd Custocna I ... -..110ft> 

+ SUfTOC&lt Occupl<ld ti<'!<nelloldi 

+ Surrope& Unoa:upocd ~IO<Wn• Unu> 

[I] 

BCPM 

Assume~ Custumers arc Evenly Spaced 1 hroughout 

Distribution Area with Rectangular Lots 

Assume) CUstomers are Evenly Spaced Throughout 

Dt~tribuuon An:a. ""ilh Square Lots 
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Step 9: Build Distribution Plant 

HAl Model 

J 

+ Gcooc:oded Customer t.oc.aooru 

+ Sum>flle CJccu;m:d Houscbolcb 

+ Surros- U~upto<d HOOSUlJ Urut> 

Distribution Plant is Built within 

"'v • "' 1: 

Distribution Plant is Built withln each Main 

Cluster with Road Cables Reaching Outlier Clusters 
Road Reduced Quadrants and Conne.:ting Cable ts 

Built to Disuibuuon Areas 



Step 10 : Build Feeder Plant 

AI Model 
• Gcocodccl Cu>lomct u:atKJM 

• Surrop"' Oc~ How.ebold1 

• 

Feeder Plant is Buill to Reach all Mnm CluMcrs 

B 

Feeder Plant ts 13uiltto Reach each 

Occuptetl Ultimate Gnd 
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Step 12: Coverage of Actual Geocoded Customer Locations 

HAl Model BCPM 

w. • 
IIJI 

0 •• o 
D oo • 

~ 

Gj 
~ I ~.~ D C+ 

0 
• • • • 

~ 0 D 
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liM Clusters Cover Actual Locntions BCPM Distribution Areas Do Not C.:>ver Actual Lo..:ations 
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CLLI - CLEVTXCL, FDI Code - 100843 1, Quad - ULQ 

Stt:p I : Identify Mic.rogrids of Quadrants and Number of Customer.. 

• 0.894 
1.454 

• 
0.827 

0.8 19 
3.465 

• • 
4.834 

.................... 

17 Total Customers in Quadrant 

• 
0.798 

1.045 

• 

• 
0.974 

1.4 10 

• 
• 

0.634 

• Jit,...J CC'ntt1_, 
lJM'---.. ... "'1 

o .... .._ ·-....... 

. ...........................................• m.c 



CLLI - CLEVTXCL, FDI Code - I 00843 1. Quad - ULQ 

Step ::!: Culculntc Whole Customers in the Microgrids of the Quadrum 

• 0 

• 
0 

0 

• 
4 

• 
0 

• 

• 
0 

• 
• 

() 

o·-·­,,...c--n, 

. . .. . • . .. . . . . .. . . . ... •••.• .......... ............ ....... ..... .... ... . ... ... ..• . . ......... . . . . • II I.e 

I o Whole Cu,tumcrs in Quadrnnt 



CLLI - CLEVTXCL, FDI Code- 100843 1, Quad - ULQ 

Step 3: Identify Microgrids with l.Mgest Fl'liCti\A\Ill CusLomcn. 

• .974 • . 894 
.454 .798 

• 
. 827 

.410 

• 
• . 819 .045 

.465 634 

• • • 
.834 

••••••.•. ••••••••••••••••• ... ... ...... .. ... ...... •••••••••• •••••••••• ••••• .•••... ••• •••••• ••• •• Ill.<" 

17 ·rut.tl Customers- 10 Whole Customers= 7 Rcmnining Customers to AlloculL' 



CLLI - CLEVTXCL, FDI Code - l 00843 1, Quad - ULQ 

S1cp -1 : Allocalc Remaining Cus1omers 10 Microgrids wilh L...arges1 Frac1ional Cus10mers 

• • 0+1=1 

• 
0+1 = 1 

• 
• 0+1= 1 

f 0+1 =1 
I • • • 

4+1=5 

·····················••••• """"'.'""'"'"' ............................................. . Ol.C 

AJd I C'usiOmcr Ill Microgrids Wilh Lorgesl Fruclionnl CusiOmcrs 10 Gel 17 ToiUI cu~IOIIICI'N 



CLLI - CLEVTXCL, FDI Code - I 00843 1, Quad - ULQ 

Step 5: Distribute Customers around the Road Centroid of the Micmgrid 
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• 

3 
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•••••••••••••••••••••••••• •••• •····· ··•••••• .. •• ........................... . ................. . OLC 

• • 
Cu~tomcn. urc Distributed using AsAumptions Con~i~tent with the BCPM Methodology 



CLLI- CLEVTXCL, FDI Code - 1008431, Quad- ULQ 
Step 6: Cnlculat.e the Minimum Spanning Tree Distance to Connect the Locations 
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• 

Minimum Spanning Tree Feel= 17.022 



CLLI - CLEVTXCL, FDI Code - 1008431, Quad - ULQ 

Step 7 Cakulntc Route Feet Produced by the BCPM 
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BCPM Rnutc Feet = 13.372 
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CLLI- CLEVTXCL, FDI Code- 1008431 , Quad - ULQ 

Step H: Comparison of Mi.nimum Spannin3 Tree Feel to BCPM Modeled Route Feel 

•·.. ··" ' ···... . .... ~ 
···.fi!O·;..··-· --...---....:..,:· 

.• ··. .· · . . • .. .• .. . . . . . •• •• ••• • •• 

•.. .··• ...... ..···• ··. . ··.-·;..' ___ .._ ___ ··~·· . . . . . . . ·· ··. •" .. 
~ . ~ ~ .. ·- . .• 

. ~c .. ........ 
, .. ~ ...... Jrr.l.'tl 

fl(''l"'-4 fl/111 111.'fl A 
n...t.t .. ..-C' .... 

Uti"M ·~ 
· · ·~ 

Minim urn Spannlng Tree Peel: 17,022 • BCPM Modeled Route: Feet: l J.J72 = Feel Shortfall: JMO 
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BCPM CABLE DOES NOT REACH 

MODELED CUSTOMER LOCATIONS IN FLORIDA 

Pen:ent Road Number of Pen:ent of 
Reduction Quadrants Quadrants 

0%- 10':(, 78 0.63% 
~-- - -

10%-20% 158 1.27% 

20% -30% 205 1.65% 

30%-40% 313 2.51% 

40%-50% 551 4.42% 

50%-60% 
. , 

758 6.08% 
' . 

60%-70% " ~. 

c 1,005 8.07% ~ 

70%-80% 
.. 

~ 1,267 10.17% "~ - >. 

80%-90% ' 
~ 

.. :;- ~ 

1,319 10.59% -- - 1- -
' 0 90%-100% 1,274 10.23% 

No Adjustment 5,529 44.38% 

Total 12,457 100.00% 

P.ge: 1of1 

" ' 

-
--
-
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BCPM Square Lot Assumption is Inefficient 
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~trF+:: : .. · ... . . - ::a:::t:=. 1:::1::. a:•'l ·::· · 
~ 1- r:·· l-1 ·:: .. : ::: : FFT PJ:. ·::.-: 

: ~· : O ij i J : J iliJ : J ,~ 1· J : 1 ~J11·u=1:t1~)~ ! ~ = · • =l= 
: l·:i·:i·.J · < ... :;1: .. 

~~l~~'~t~· ·.·.• ~= !J' ~ ... : --~ •• , · • ••• ·.r· • ,' •• ·i ~.· .. • ; ;I 

-=·•-=· •=, 11.1 -, • • • ,,._,··r:;-t_. ::;1~1 -..... ·. ('] '. ·.~ ~;: ·~ ·· !~ -< 

···~1· i'! 1· .,, .. l ,·'r· 'I , ,~ ,~~I.,I' .. ~--_;: ~:;~;ft t. ~H.~~ _ ·~'., :-~~:~~.;. ~.i.~_:_:~~-~-l-~ ·~~;j~- ;:._J·: ;:·! -= ~ .. ~--;-:; .. ~~-~1 -J-~,~ 
Ill ~1 i 'I ~ l l1l~ ~ :1 :·t: 1 ; ~I !! !ll1~11 1!~i 1: 1ll ;I i ~ ~ ' l1;:1 ='·I ,.1-rl-1 '' I l ' -- :·· · 'I';' ;:; .,. ::; •••••••••• 

-:l : t :,~ · ;t • 
. . . • :. 3 t ' 4 6 

ll 
7 Roeda 

f4 ,..,.,. ol Gr.- ... 
f4 IMtt/fha ol S' I • 

~: ALL ROAD fiA VTNQ AT EXPENSE OF OEllfiOPef 

ALL ORASS tiTRifiS AT EX~N~ OF OE:VELOPER 
ALL 810£WAUCS AT EX~N$1! OF DeVE1.0P!R 

· .. . -.-. 
, RD.dlr 

' ' I..Mflllte d Gr.- ..., 
fl ,_..,.,.. d s • , A 

USU.BLE LOTSQZ IS RfDUCfDBY AltiOUNTCW ROAD, GRASS tiTRIP. 5aWALK ARfA 
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Illustration of Inefficient Rectangular Lot Design 

EfffcJent ~ L.oa 

.l r ITT . . . 
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, Roedl 
12 ,.,.,. ot en. 50$1 
Z:Z~otSidt It 

NOTE: ALL ROAD PA ..WO AT EXPf:NtJE OF DEVELOP£R 
ALL OR.<tSS $TRIPS AT f.XHHSC OF Dft'I!LOIIER 
ALL SIDEWAUCS AT I!XPBISE OF OEVELOI'Of 
USEABLE I.OT SIZE IS REDUCED 8 Y AMOUNT OF ROAD, GRASS ST1UP. SDEWAI.K AR1!A 
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ca.>ARJSOH OF HAl AHO 8CPM UNES PER OlC 

For N Co~llu 11t Ronda- Eq.ivelenl ~ Centw3 
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,._ u... ,.. lll.C 

c ....... 
IW Krill - - · I I we. .:.. c. IW ICN 
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Structure Costs - Distribution v Feeder 
By Density Zone 

,..., hiJ 

1 ..... 1 F o.i kt z.a. •-• II ~ z- 5 -too II ~ &e 100 • 211 I I o I&"IM IDIIIrtb ,_,_ !OIIf.tAWJt. - F..., !oatAWJt. ~FeMw !DiltA:t 

~ , .. 0 t,DGG 1,1100 a 1,1100 f,IOCI • 
....... _I 

$1111 SOJlCl $1.67 $1.8'7 sooc 1- $2..0$ $2..08 1- $UJ7 $000 
al'fld t .n 1.n O.llll t .n t.n o.oc t.n , 77 o.oii 

!!! !~" ~ to.a 1Q.29 o.oc 111.211 10-le 0.00 
~ 

50.~ 25._~ 2$._~ .:.. ....... ....... 26..0""4 611.~ ~ 50.~ 2$.01n5 
and 75.~ 45-QU,.; -30.~ 7S.OOS 45.~ -30JIO'II 75.00S 4$.00S -30.-00'!1. 

0.~ e.oos 5JlCit Q.~ 5.0K ~ 5.00S 5..00S 
I ....... $417.00 M34.()(l $417J)Cl $411.0C $834.00 $417.oof IGUS $1. nr.t "" S52US 

and 1.327~ 7811.50 a~ 1.32'7.50 790.50 .Ql.OOI 1.3'0.50 7IIUO -631.00 
Ci.OC 514JIO ISM.Iiilt ' o.oot 1514.5( 514.5( 0.00 a1uo 514.50 

~ - ' 61l.OC* eo.oos o.OO% 33.0CM 33.~ Q.~ 25.00'!1. 25.0CM 0.00'!1. 
uwcs 33.00'!1. ~ 7-~ 33.00'JQ 

~ 
7.~ 33.~ 400K 7.00'!1. 

fi}Q~ 
100.~ 50~~ 80.~ Q.Oft SO.OK 40.0K ·10.0K 

. 

$208.50 1417.00 ~Ill $137.81 $275.22 lt1S7.01 $130.31 1280.83 1130.31 
IM1ed 438.011 3 18.80 ·1tU~ 438.08! 318.80 · HIJ.-48 438.011 31UO · 118..4& 

0.00 257.25 257~ o.oo 257..25 257_~ 000 20S.a0 - 205.80 
IT 0C111 Telco SftUS $47SM M$1.07 $211.31) SMI3t $715.03 $21U4 

ro:::m~l r·- u -u-~~~ r- - 47AC%11 38.11%1 



Structure Costs - Distribution v Feeder 
By Density Zone 
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111*1 33.00'J' 40.110% 7.~ 3:!-~ ~ leer. 33.0CWo ~ 1~ 

. Airill S).Cl(a 33.110% -1!:!!! 40.00'4 33.110% -1.~ 33.~ 3S.OCI"' Q.~ 

$158.38 $20UO S$2.1~ $178.71 - $118.71 $0.00 $178.71 $118,14 -$58..51 
8llrild 445.83 301180 -137.ti3f 50127 280.40 -240.81 817.74 283~ -634 54 

Q.OO 748.10 741.101 Q.OQ f,S.18 1,sea.1fl Q.OQ 3.247.20 3.247.20 
[!otiiTiico aaut lt,2MAO S2,007 .n $1,327...:!! uti.AS $3,141.54 SZ.IS3.otl 
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Structure Costs - Dlabibution v Feeder 
By Density Zone 
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llurtld 815JI2 280.00 ·1.241 157.! 
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COMPARISON OF HAJ MODEL AND BCPM MODELED DISTANCES 
'tO THE MINIMUM SPANNING TREE DISTANCE (by wire c.ntler) 

For Dl•trlblltlon Alua wltlt llf least 2 LocafloM For s.IISouth • Florldalnclud«J Wire Centera 

Wire HAl BCPM 
Center liST Modeled •om %Diff liST Mod, led tOiff % Diff 

ARCHFLMA 172 235 62 36.18% 242 268 26 10.70% 
BCRTFLBT - TeS -128 295 1811 134.21% 290 ·5 ·1.74% -BGPIFLMA 10-4 177 73 70.41~ 182 209 48 29.40% 
BKVLFLJF 879 119!5 515 76.85% 1351 1698 248 18.34% -BLDWFLMA 100 12<4 24 23.77~ 112 106 -8 -5.33o;;. 
BLGLFLMA n9Ti -14<4 247 103 281 288 6 1.97% 
BNNLFLMA 2e4 218 12 4.48% 373 411 38 10.21% 
BRSNFl.MA 218 194 ·22 -10.26% 253 293 41 16.04% 
CCBHFLAF 5 9 4 ;)7.12% 7 10 3 33.89% -CDKYFLMA 83 82 -1 -1.34" 87 82 -5 -8.07% 
CFLOFLMA 39\f <417 18 4.50% 511 587 76 14.84% 
CHPLFWA 380 379 0 -0.06% 489 . 522 ~ 6.68% 
CSCVFLBA ..206 183 -23 -11 .02% 238 236 -3 ·1.15% 
DBRYFLDL 206 329 1.!3 59.78% 378 449 71 18.91% 
DBRYFILMA 108 214 106 98.06% 205 240 35 17.18% 
DElDFLMA 411 761 350 85.10% 838 1178 140 16.73% 
OLBHFU<P 216 508 2i2 134.81% 579 435 ·14<4 -24.68'!1! 
DLSPFLMA 82 131 49 59.22% 130 159 30 22.87% 
DNLNFLWM 

~ 

1021 
--524 686 143 27.25% 784 237 30.17'!1! 

DYBHFLFN 12 24 12 95.94% 26 13 -12 -<47.~ 

OYBHFLMA 370 690 320 86.29% 809 785 -24 ·2.98% 
DVBHFLOB 434 822 368 89.57% 831 847 16 1.89'!1! 
OYBHFLOS 66 123 56 84.60% 143 146 3 2.07% 
EGLLFUH 189 408 2111 115.74% 403 400 ·2 -0.60'6 

EORNFLMA 210 338 128 60.91% 304 364 81 19.tml! 
FLBHFLMA I• 72 120 46 87.28% 14<4 152 9 6.04'!1! 
FRBHPlfP 279 477 1117 70.87% 477 6211 52 10.94% - -FTGRFLMA 28 38 7 25.9!1% 25 26 1 5.26% 
FTLOFLCY 172 444 rn 158.69% 402 3811 ·13 -3.35% 

FTLOFLSG 21 M 32 1&0.89% 40 41 1 3.15% -FTLDFLSU 188 ~8 340 181.011% 840 548 .$4 -14.~ 

FTLDFLWN 102 308 20-4 200.68~ 192 138 . -54 -28.05" 



Pege 2ol4 

COMPARISON OF HAl MODEL AND BCPM MODELED DISTANCES 
TO THE MIHIMUII SPANNING TREE DISTANCE (by wt,. c:enter) 

For Dl•trlbutlon A,... with at leut 2 Location• For IHIISouth • Rorldillnc/ud«< W7,. Centeta 

WI,. HAl BCPM 
Center MST Modeled IDlff %Diff MST Modeled I Dlff %Diff 

GCSPFLCN 299 <412 113 37.8<4% 4n 520 48 10.13" 
GCVLFI..MA 30e 300 -7 -2.24% 376 396 20 5.20% 
GENVFLMA 128 17<4 <46 35.69% 173 213 40 23.29% 
GLSRFLMC 2!)2 <408 206 102.(" 3% 439 <453 1<4 - 3.08% 

•6424" - -GSVLFLNW 98 282 183 268 28<4 -3 ·1 .22% 
HAVNFLMA 24<4 3<48 102 41.8<4% 337 3~ 57 18.88% 
HBSDFLMA 116 211 96 83.60% -

227 283 3e 16.82% 
HLNVFlMA 275 - .f<41 168 60.40% 423 54<4 121 28.tm: 
HLWDFLHA 8<4 205 121 144.69% 274 178 -98 -35.91" 
HMSTFLHM 5S6 751 155 25.93% 412 <434 22 5.25" 
HMSTFLNA 124 ~5 120 98.92% 257 306 49 19.09" 
HTISFLMA 119 220 100 84.23% 278 251 -25 · 9.12" 

HWTHFLMA 348 3151 5 1.49% 446 1533 88 19.78" 
ISLMFLMA <46 93 <47 102.02% 88 97 10 12.08% 
JAYFLMA 348 342 ... -1.29% 449 448 -1 ..().22% 

-JCBHFLAB 113 247 134 119.05% 203 215 12 5 .78" 
JCBHFLMA 239 583 324 136.2.9% 522 522 0 ..(),05,. 
JCBHF\.SP 58 121 65 116.43% 94 92 -2 -1.73% 
JCVLFLCL z.n 1558 260 101 .20% 811 663 51 8.39% 
JCVLFLFC 178 280 104 58.73% 347 346 0 .0.08% 
JCVLFUA 11 22 11 107.83% 17 18 1 5.63% 
JCVLFWT 7 27 20 287.99% 15 15 0 -3.28% 

KYHGFLMA 2<43 300 157 23.32% -406 527 121 29.n% 
KYLRFUS n 166 89 118.41% 170 202 

~~ 
18.~ 

KYLRFLMA 85 219 134 158.15% 179 194 8.18% -KYWSFLMA 141 428 287 204.07% 352 347 -6 -1.59% 
LKCYFLMA 982 1181 200 20.32% 1401 1624 223 115.8-~ -LKMRFLMA 85 187 102 119.34% 98 105 7 7.10% 
LYHNFLOH 223 372 149 88.94% !-- 414 

-
4815 71 17.2~ 

MCNPFLMA 185 183 -2 -1.2.4% 180 201 22 12.04" 
MDBGFLP~- 382 618 2~ 70.02% 612 2._~1--172 28.19% 
MIAMFI.AE 2<40 874 434 181.31% 565 585 0 o.cmc 



• 

Pev-. lof• 

COMPARISON OF HAl MODEL AND BCPM MODELED DISTANCES 
TO THE MINIMUM SPANNING TREE DISTANCE (by wire center) 

For Dbtrlbutlon Areu with at IH.t 2 Locatlotu For S.IISouth • Rorlda Included Wlrw Centers 

Wire HAl BCPM 
Center MST ll*lad tDitf %Diff MST Modeled I Dlff % Dlff 

MIAMFLAL 172 379 207 120.70% 411 434 23 6.88% 
MIAMFLAP 25 63 38 15Ue% 52 52 -1 - 1 .53~ 
MIAMFLBA 115 319 204 178.97% 314 279 -3-4 -10.96% 
MIAMFLBC 65 151 88 133.88% 132 120 -12 -8.87% 
MIAMFLBR 114 J.48 23-4 204.88% 378 204 -173 -45.8~ 

MIAMFLFL 105 322 217 205.8<4~ 279 262 -17 -8.2<4% 
MIAMFLGR 63 315 282 490.i 7% 170 115 -55 -32.28% -MIAMFLKE - 28 88 38 '134.08% 81 57 -24 -29.30% 
MIAMFLME 5.1 184 130 242.28% -144 105 -38 -28.62% . 
MIAMFl..NM 127 299 172 135.64% 309 275 .J.4 · 11.14% 
MJAMFLNS 227 415 188 BUS% 603 648 45 8.92% 
MIAMFtPB 220 ~ 224 101.82% 482 An -5 ·1.11% 
MIAMFLPL 153 448 294 191.n% 369 395 28 7.07% 
MIAMFLSH 249 515 288 108.73% 544 578 J.4 6.28% 
MIAMFLWD 207 581 374 180.60% 830 561 -89 -10.94% 
MlAMFLVIM 182 <445 283 144.96% 429 438 9 2. t3% 
MICCFLBB 39 87 48 12<4.44% 54 58 4 7.72% 
MLTNFLRA 498 797 299 60.13% 850 979 129 15.17% 
MNDR.FLAV 17 87 50 304.62% 61 25 -37 -59.71% 
MNDRFUO 337 695 358 108.05% 683 681 ·1 -0.20% 
MNDRFUW 110 182 72 65.64% 161 184 23 14A7% 
MNSNFLMA 129 82 -47 -36.36% 127 95 -32 -25.14% 
MRTHFlVE 124 276 152 123.39% 260 270 10 3.89% 
MXVLFLMA 124 157 32 28.08% 151 169 18 11.91% 
NDADFLAC 188 443 283 141.35% 510 373 -137 -26.81% 
NDADFLGG 180 381 221 137.53% 427 392 -3& -8 33" 
NDADFLOL 97 280 193 199.34% 337 217 -120 -35.55% -NKLRFLMA 16 46 33 217.01% 58 55 -3 ..a.1()411 -NWBYFLMA 187 285 89 36.73% 257 288 31 12.27~ 

OKHLFLMA - ---w - 15 12.91~ 91 1$4 43 47.01% 132 

OLlWFLLN 287 289 22 8.23% 425 529 104 24 .6~ 

ORPKFLMA 247 - 473 22e 111.67% 487 493 8 1 .1~ - - --; 



Pege 'ol' 
COMPARISON OF HAl MODEl AND BCPM MODELED DISTANCES 

TO THE MlNIMUM SPANNING TREE DISTANCE (by wl,.. c:ent8r) 
For Dl•trlbutlon A,... With at ta .. t 2 Location• For BaiiSouth • Florldalncludttd Wltw Centetw 

WI,. HAl BCPM 
Center liST IICICS.Ied IDttf %Dttf MST Modeled t Ditr % Dltr 

ORPKFLRW 151 285 134 88.84% 3i~ 312 -7 -2.24% 
PACEFLPV 300 607 207 68.16% 487 570 83 17.12% 
PAHKFLMA 71 111 39 55.34% 142 149 7 4.n% -PLCSFLMA 281 482 200 78.60% 4i0 578 87 17.84% 
PLTKFLMA 588 754 166 2e.Ge% 888 1027 139 16.84% 
PMBHFLCS 339 788 -..49 132 . .e•· 874 748 -126 -14.45% 
PMBHFLTA 1n 434 262 15:7.0&% 53.2 <44-4 -87 -18.44% 
PMPKFLMA 153 193 40 26.05% 204 264 60 29.47% 
PNCYFLCA 158 285 130 83.37% 283 282 20 7.47% 
PNSCFlHC 164 300 138 8:C.82% 295 339 45 15.13% 
PNSCFlPB 92 198 106 114.84% 183 1n -e -3.50% 
PNVDFI..MA 180 333 158 87.88% 348 332 -16 -4.53% 
PRSNFLFD 209 228 19 9.19% 238 262 24 10.07% 
PTSLFLSO 163 313 160 104.58% 338 367 29 8.70% 
SBSTFLFE 98 88 -10 -10.57% 98 112 16 16.78% 
SBSTFl.MA 233 428 198 84.26% 398 503 105 28.34% 
SGKYFLMA 89 159 69 n .36% 117 147 29 25.20% 
STAGFLBS 93 181 99 106.33% 202 180 -22 -10.81% 
STAGFI..MA 482 791 309 63.98% 535 830 95 17.70% 
SYHSFLCC 1n 157 ·20 -11.<'0% 248 227 -21 -8.57% -TRENFLMA 388 405 17 4.35% 4e2 490 28 6.02% 
T1VLFL.MA 607 882 375 73.94% 975 1024 49 5.07% 
VERNFI..MA 288 243 -44 -15.43% 291 293 '2 0.89% -VRBHFLSE 110 242 132 119.61% 233 221 -12 -5.20% 

183 2&6 
i--

55 27.05% WElKFLMA 154 29 18.85% 202 
YNFNFL.MA 212 231 18 8.~ 315 337 21 6.8211 
YNTWFLMA 1i0 113 -17 ~.02% 224 232 " 3.W)I 
YULEFLMA 134 180 28 18.63% 185 201 35 21.38% 

TOTAL 24.251 41,171 18,820 81.74% 43,1(13 45,288 2.185 s--
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P8ge: 1 of1 

COMPARISON OF HAl MODEL AND BCPM "'ODELED DISTANCES 

TO TH!: MlNIMUM SPANNING TREE DISTANCE (by den.sity zone) 

For Distribution Areas with at /east 2 Locations For Bel/South - Florida Included Wire Centers 

Dens tty HAl BCPM 

Zone MST Modeled #Oiff %Diff MST Modeled tOiff % Diff 

00000 - 00005 1,120 852 -268 -23.94% 1,036 640 -396 -38.23% 

OON>5-00100 9,616 1~ .662 3,046 31.67% 10,776 12,173 1,397 12.96% 
I 

00100- 00200 2,310 3,880 1,570 68.00% 4,192 5,371 1,180 28.15% 

00200 - 00650 

00650 - 00850 

3,215 6,5n 3,362 104.56%' 
~ 

n5 1,327 553 71 .34%] 

5,406 6,413 1,007 18.63% 

1,270 1,359 90 7.06% 

00850 - 02550 
1---

02550 - 05000 

3,179 5,973 2,794 87.91%] 

2,366 5,063 2,697 
, I 

114.00%i 

7,413 7,662 249 3.35% 
- -

6,593 6,682 90 1.36% 
- - - --

05000 - 10000 1,386 3,679 2,293 165.38%! 
! 

4,133 3,615 -518 -12.53% 
-

10000 + 293 1,166 873 
I 

298.37%1 
! 

2~85 1,382 -903 -39.52% 

TOTAL 24,259 41,179 16,920 
i 

69.74%! 43,103 45,298 2,195 5.09% 
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Hlw.e:TROMAIL 

To: c:c: Glenn Hudoc:l< • 

From: 

SUbJect Emoi'IOII and ~SIC ll4alos' Matromalllinii~S'· 
A1IM reWIW\n; the document prapared by Emf non and As!!MI•taa to ~re dll& IOWOII ~ WfMir B•IC:hilll1t Coat l'llnllq Modll(BCPM) and Ha1f1eld Colt PIII•"*'G Model (Hitlltd &.G): It 11'-tlf*IMi e.t 10m11naoourate ctatemen11 have bten madt ~ Mllnxollh NIIIDnal OoMWMt DatabtH (HCDI). 1-*1 ... to diJtfy lome of h following~ (Pieue not., fut1tM-M~Wt!fptlon II bt/ng pu~~wd tt ,.lctfolt to ofhtr .t.tt/Mllt. mtiM aboUt Utt NCD4J 
6tatarnant AI cfDtlattnbef 4, 11$7, Uti l,iettornd dalabe.n oonlaklod 74.4 ml111on named al'ld UMI/Nd ~ ~ fot !tie 60 mtu. 
Foct: Aa of ~r U, 1H7, the MettornaD databue oontalna 98.2 milton l\llmecl and lllll\lnld houletMMda. 

Stateme.nt: Hence. the J4ettamall dll!bt• corulna onlY 8W of \he potential lddtents .. ... The Hltlleld dooumontallonfat Prdmlnlr( R.eitl'l-) !1.0 ciDnl that the Me1tom .. d&tCue lndudn ~ of the 19QI5 Cti\IUI oount. 

FaCit: The Milltomtl database d:oet hive over 80% (~ 81.5~1 of tho I'IIIISenllal ~ In 1M U.l. -· • 
Furlter, addlaa CIOUtltllllt.ld ~ ~ ISoOUrnant.,. unclv repmentecS et the atata and t»lJrrtt IIMII ( ... ~).lnvt --don II belno made Into othet 1100 OOYiraQI...,.,.,.. and wlltle ~ -It you nMd any othar aler'llol•h • · p611ue f•l he 10 call me at •~'73-"888. l'Mnka. H8Ve 1 tlappy Mllday. 

• 
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ARMIS 
Ac:c:ount 

Name 
Motor • ..,,......,. 
Garage Woft( 

OtherWortt 
Buflding 
FumiturG 

Oftice Support 
Q)mputera 
SWitdling 

ClrcultiDLC 
Pole 

Aerlal Copper 
A@daJ Fiber 

. UG 
·tlGFW · 

&:.led 
Burted Fiber 

Conc1ult 
TOTAL "' - -- -----~-~---~-

hge: 1 o/1 

COMPARISON OF ANNUAL CHARGE FACTORS AND CAPITAL COSTS 
BETWEEN THE BCPM AND THE HAl MODEL METHODOLOGY 

. HAJ"ii:''' Investment 

Total 
Per Month 
DerUne 

$16,723,128 $0.21 
402,354 0.01 

23,339.264 0.30 
235,581.238 3.01 

1,747,367 0.02 
5,888,215 Ofl8 

79.990,762 1.02 
580,000,30" 7.41 
864.307,481 11 .0!i 

49,662,720 oli3 
416.902.016 5.33 

64,762.870 0.83 
1~.0!)2.068 1.71 .. 

192.~7.167 "'"i" . 2.1MS 
1,142,5.15,789 14.60 

155,719,440 1.91i - . 

87$18,098 1.1-~ . 

I $4,05UStO.ct7i $S·U8 -~ 

Annuat ·Cost Factor : 

BCPM HAJ 
' 

llodel ! 
i 

14.57'% 20.29"lfoj 
14.53% 18.43%! 
14.02% 17.17'!(,1 
15.84'% 15.59'!fol 
13.81'!{. 16.n%i 
14.51°.4 18.38%, 
17.74% 29.12%' 
15.02"A 19.83% 
15.34'!(, 20.~ 

15.~ 15.98% 
16.67!1' 1~ 

15.71~ 16.53'!fo. 
·17.~ 18,99CI(j 
15.59% ' 16.35'!(, 
16.52% 17.89'!fo 
15~ 16:32'M 
14.56$ 15.66% 

" 

IWlCmUliY ·CipH:iH!oii 
HAl 

BCPM 
Model 

Capital 
Cost 

Diff..-.nc:e 
$0.03 $0.04 $0.01 

0.00 0.00 o.oc 
0.04 0 05 0.011 
0.48 0.47 -0.011 
o.oo - o.oo - o.oot 
0.01 0.01 0.00 
0 .18 Q.30 ,___ 0.121 
1.11 1.<47 O.J6w 
1.69 2.30 0.6(l 
0.10 0.10 0.()( 
0.89 0.97 ' 0.~ 
0.13 0.14 ,- . 0.01 

1 0.29 0.33 ·:·;. 0.00 . 
• o.38 o.40 s ·.- o:Q2 

rn 2.a1 . • ~· .i o.~ 
0 .31 0.32 '~ 0.01 
0.16 0.18 • 0.01 

$8.23 $J.j0 .• . - $U1 

I PERCENTHAIIIQDELCAPfT.UCOSTPER~PERUHEfS-GREATERTHANBCPM . - ' ] [~ 17*!1 

Notes: lnveslmenl is baled on HAl Model run lor BeiiSoulh in Florida 

lnvntrnenl per month per ine is esti1 1 ~on 6,520,381 Be/ISouth lines in Flonda 

BCPM annual cost l8c::flora are from 8o1Sou1h'a FlEcon2 run aubmll!ed in INs~. modified lor square file anes 

HAl Model amual cost fadDrs •e based on the BCPM Inputs used In Be!ISoulh's FlEcon2 rum aubmltled In this pioceedlng 
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