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paoc••ox•o• 

c.:earing reconvened at 9 : 10 a.m.) 

(Transcript followe in sequence from 

Vollllle 7.) 

aaa~...- J OBX80•1 If everyone could settle 

in, we're going to go back on the record in a rev 

a011ents. 

oo• J . IIOOD 

continues his testiaony under oath from Volume 7 011 

follows: 

Q (By kr. Wllllaas) Good aorning, Kr. Wood. 

Good morning. 
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A 

Q Welcome back. Mr. Wood. Whon wo broke lost 

15 night I hod asked you it you recalled tho decision by 

16 this Commission ln the MCI/AT'T arbitration with GTF. 

17 and the baeie upon vbich this commission rejected the 

18 Hatfield aodel. Do you recall that discussion 

19 yesterday? 

20 A I do. 

21 Q And do you recall that one c! tho basso upon 

22 vhicb thia Co1Ulise1on rejected the Hat!ield model, 

23 Version 2.2.2, vas that ita review led Jt to conclude 

24 that the Hatfield model appeared to underotate costa? 

25 Do you recall that discussion yesterday? 

J'LOIU DA PO'IILIC 81RVICB COIOti88IO• 
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1 I recall your reading that to me, yes, or 

2 suggesting tha~ that was in the order. 

3 0 And we did have a question which was 

4 unresolved yesterday aa to what the Hattield p cost 

5 was tor GTE that was tho subject of that decision. DO 

6 you recall that discussion as well? 

7 II Yea. 

8 0 And would you agree, subject to check, that 

9 the Hatfi eld loop costs in the earlier arbitration 

10 proceeding Hatfield 2.2 .2 woe $11.44? 

11 

12 

,. 
0 

Por a-- what exactly? I'm sorry. 

Por a ll GTEPL loops as submitted by KCl and 

13 ~T'T in that proceeding, the Hattield loop cost. 

14 

15 it was. 

16 

17 

18 

0 

,. 
0 

As I told you yesterday, I don ' t reca ll whet 

Would you accept that, subject to chock? 

I would certainly want to chock it, yos. 

And would you accept, subject to check, 

19 Hr. Wood, that it you were to take Hatfield s.oa and 

20 run it !or GTE ' S loops here in Florida it would give 

21 us a loop coat tor all CTE loops statewide or $9.817 

22 That's again eo•athinq I would certainly 

23 want to check. 

2 4 0 I will qive you these a!ter our 

25 cross-exaaination, and you aay chock thea. 
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1 Nov, aa we were diacueainq y .. terday, you 

2 were tamilhr with a price survey entitled t ,ho 

3 "Telephone Plant Index•? 

4 A Yea, I llllo 

5 Q And you voro aware m• by tho way, I juat 

6 want to aalce au.re -- you do not conaider that 

7 authoritative, al thouqh you do conaider it helpful. 

8 Ie that tho qiat of your viewe on the Telephone Plant 

9 Index'? 

10 No. I hope I bad been a little more clear 

11 on that. I don't consider it to be the authoritative 

12 aource. You had aalted aa about 110111e aupportinq 

13 documentation tor ay view that the incuabant co•panioa 

14 teal that coats are trackinq downward, and since this 

15 is their document itaelt, I certainly consider it 

16 indicative ot that view, but not noceaaarily 

17 authoritative in ita own objective aonae or where all 

18 prices are traokinq. 

19 Mho publiah .. the Telephone Plant Index? 

20 It'D tha local IL£Ca? Is that what you're Jayinq? 

21 I don't think anybody publ iahea it. I 

22 think, thouqh, the coapaniea uae their own veraion or 

23 it. 

24 

25 

0 

A 

I ' a aorry. You aaid it waa their docUJIOnt. 

Yea. •Tbeir, • beinq the inQUJibent LECG, but 
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1 it's not something tbat a published and then in 

2 ge.neral use. I tbink each co.pany prepares internally 

3 its own projections an4 creates its own tel9phone 

4 plant index. 

5 0 And you are unaware o! the docuuent 

6 entitled -- excuse me -- a price index titled the 

7 "Turner Plant In4ex•? 

8 

9 

A 

0 

I bave not seen eoaething titled that, no. 

So you don't know it the Turner Plant I ndex 

10 was used in coming up with some or the de!ault values 

11 that are used in the Hatfield model? 

12 Well, I certainly would know that. I 

13 llaven • t augge.sted that oi ther ot these, e i thor tha 

14 Telephone or tbo Turner Plant Index, was used in 

15 developing these default values. 

16 These ar·e internal docuaents to the 

17 companies. I had only brought tbaa up in response to 

18 

19 

20 

21 

22 

23 

24 

25 

your question ot what aakaa ae think that tho 

incu.mbent companies believe that the cost ot acquiring 

these assets is trending down. Thay •re your 

projections not related to this •odel that I'• 

sponsoring. 

Q so you're saying the Turner Plant Index is a 

document internal to tho local exchange companies? 

A Ho . I keep -- I'• describing to you the 

. LOUDA IPVBLIC 81RVl08 OOXXI88IOII 
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1 Telephone Plant Index. I --

2 0 I eeo. All riqbt. Thank you. You don't 

3 need 

4 a I hope I •ve responded each tiae the TUrner 

5 Plant In~ox ia not aoaetbing I've •••n ~ ~i~le to. 

6 0 I underatand. Let •e t.&rn your a ttant ion to 

7 the axpanoe .adule in tba Kattield •odel. 

8 A Yeo. 

9 0 You ar~ taailiar with that? Yoe? Ao a 

10 general llllttar, .. I correct in understanding that tho 

11 oxponoao oro qenorally calculated ae a percentage ot 

12 ARMIS reported oxpenaes to invastaant? 

13 A No. soma expanses --

14 0 Soma axpensa.s. I'd say as a general Matter. 

15 A Wall, I don't want to ovorgenoralizo thio, 

16 becauae it'a a little aialeading. Thoso oxpansos that 

17 tend to vary with units ot investoent like 

18 aaintenance, the 110ra you spend on switchinqa, tor --

19 switchinq, tor exaaple, the aore dollars ot 

zo .m1ntananot you YO~l~ ~ve, those do track with 

21 inveat:Mnt. 

22 Soae expenses track with tho nuaber o t linea 

23 in service rather than the nuaber ot dollars or 

24 invastme.nt, and we have those as a percentage as 

25 a -- on a par-line basis . And the modol also qivos 

FLORIDA POB~IC IIRVIOI OOKMIIIIO» 



1 you the capability i t you see a certain oxpense and 

2 you teal lUte, wall, that •a aoaothing that really 

3 ought to vary by line inatead ot by dollar, you c&n 
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4 aake that adjuataant and have tho aooel allocate those 

5 expenses baaed on linea instead ot dollara. 

6 So it's aoaethinq that b done in both ways 

7 depending on how tbo expense varies, and it 's also 

8 ao-tbinq that, i t tho CoJDiaaion wore interested, 

9 they could act\IAl lY go i n and change how those 

10 expenses are t reated. 

11 Q All right. Soao are per l i ne, and then soae 

12 are baaed upon en ARHlS ratio. I s that a fair 

13 characterication? 

14 

15 

A 

0 

16 the other 

17 A 

18 0 

19 A 

20 Q 

21 A 

No. 

You have aoao that are per ltno? Hov are 

And aoao aro per dollar o! invastJtent. 

Por dollar inveataent . 

Yea. 

And which 

And that it does como from ARMIS 

22 intoraation. 

23 0 Per dollar inveataant t roa ARMIS. And how 

24 about s witching and circuit equipment exponas•? Are 

25 they per line or per dol l ar invoatment rrom ARMIS? 
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1 It dependa on expense, I believe. There ere 

2 certainly aoae awitchlnq expenaoa that vary by li.ne. 

3 There ' s cir cuit expenaoa that vary by dollar. 

0 Ia there a awitchinq expeneo factor in tho 

5 Hatfield a odel tbat ia taken rroa J New Haapshlro 

6 study? 

7 A There ie a apocitlc maintenance !actor 

8 let ae look it up. (Pause) There ie, yea . 

9 0 Yea. And there ia oleo a circuit equipaent 

10 factor taken troa a New Hampshire study. 

11 A I believe that ' s correct , and I believe both 

12 of those are on a dollar or i nveatmont basis. 

13 0 I 'a sorry, Mr. Wood. I didn't hear whet you 

14 aeid. 

15 I believe both or those wore on a dollar of 

16 investment baaia, but I'll confira that for you , if 

17 you'd lilte. 

18 0 I believe you're riqht. I bolieve they are 

19 per dollar, but you can check, i f you wieh. 

20 And eo thoae t~o ra~tora are not tolten troa 

21 ARMIS d.ata: 18 that riqht? 

22 

23 

24 

25 

Thot •a correct. 

0 There ia an overr ide in tho a.odol that pluqs 

in these values rroa tho New Haapahire study instead 

of the per dollar i nveatJDent froa AJUtiS? 
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8 
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beoauae 
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.. 

of 

9 reliable. 

10 0 

We1l, there•• a ctually no override. The 

these inputs ia a ... parate source. Thare 

They are replacing the ARMIS ca lculations. 

They are used instead ot ARMIS data 

That •a tlne. 

-- thoae t ollta tound thea to be aore 

And why is it that data troa Haw Haapahlre 

11 waa uaed nationwide inatoad ot the per dollar 

l:t inveataant "froa ARMIS? 

13 Yeah. That•• just what I was going to 

14 explain. There•• -- you have to take an objective 

15 look at each ot theae inputs to detonaino tho boat 

16 available public lnto~ation. We don't want to bo 

17 relying on proprietary intorastion. 

18 There ar·e a nuaber ot proprietary studies 

19 avai l able throughout the country showing a switching 

lO expense that 1e oo•parabl e or certainly in thia range 

21 but are not valusa that can be divulged directly. 

22 Thia particular cost atudy is ono ot thouo 

23 that waa conaietant with others nationally, but which 

24 vaa aede public by the !lev Haapahire Coaaisalon. It 

25 vaa aiaply a judgaent call, and I think a sound 

887 
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l judgaent call, th •t that represented the beat 

2 available pUblic data for the percentage or expenses 

3 coapared to the coat of switching, because thio 

4 particular value ia related to tho price paid tor now 

5 switches and tbe .. intenanc. oC tboao nsv owitchaa 

6 veraua what would be i n ARMIS , which io an elllbeddod 

7 mix of previoua purchaoas and expense and which would 

8 capture this historic ratio ratha.r than tho moot 

9 currant forward-looking ratio; and tha t wee oimply the 

10 judgment that woe ude. 

11 0 And of couroa thio beat available dote from 

12 "'"' Hampohira providaa factors that are l ower than 

13 what would have bean it the general approach uoing per 

14 dollar inveotmant from ARMIS wee usadt i on•t t hat 

15 correct? 

16 1. That's not generally true. It can bo higher 

17 or lover depending on the company. 

18 0 Now, you aware that tho use or those Now 

19 Hampshire valuea baa boon specitically rejected by the 

20 California PUblic service COM.I.I!I.I.on u bei ng not 

21 representative ot real world situations in California, 

22 aro you not? 

23 1. I '• not avera ot that len9Uega troa the 

24 california Co-iuion. They aay vary wall have 

25 adjuotad thaoa inputo. 

n..QUDa Pt111LIC 81lllVXC:. COIOU88IOll 
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1 Q Thanlt you. J..at me move on, Hr. Wood . You 

2 are an economist! is that right? 

3 I have a •aster' s i n economi cs, but I 

4 reserve the t i tle ot economist t or those with a Ph.D. 

5 Q All right. Wall, hAVing 11 llllster's in 

6 economics, do you agree that coat models should be 

7 based upon consistent informati on sources? 

8 A I think they abould be based on the best 

9 available information source. 

10 

11 

Q 

A 

And should --

And that always -- that won't always bo the 

12 same oource certainly . 

13 Q Ot course not . But should an ef·rort bo made 

1 4 to ensure that those sources are consistent? 

15 A Well, an effort should cartainly be made to 

16 make sure that the input values are consistent with 

17 each other and that they don't represent something 

18 totally different, that you•vo got an apples and 

19 apples basis, but I wouldn't say th~t you should err 

20 on the aide ot gotting all your information rrom o 

21 single sourca, because that aay not be tho boat source 

22 or information. 

23 Q Wall, you would aqroa, though, that tho 

24 undorlyinq aaau.~~ptiona used within a model should be 

25 consistent? 

FLOalDA PUBLIC 8IRVIC8 OOMXI88IO. 
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A Vith each other, absolutely. 

Q Are you aware of an AT'T model that ia 

entitled the •Tranaport I ncr .. ental Cot t Model," TICK? 

A I ea. 

Q 

A 

And what ia TICK? 

I actually - - what you just described is 

7 about the extent ot ay ltnovled.ge. It' a an internal 

8 aodel that AT'T used to coat interotflce networks Cor 

9 an internal purpoH, and I don't k:now what tnat 

10 internal purpose ia. 

11 Q And are you aware of an AT'T aodel ontltlad 

12 the "Nonrecurring Coat Kodol"? 

13 If you're referring to tho ono that's been 

14 aponaored in proceedings here, yea, 1 am. 

15 Q And are you awore of an AT'T model that 

16 deale with collocation ieauea? 

17 A A.gain, i f you're referring to the one that's 

18 boon presented in UNE proceedings, yea, although r 

19 think I would charaotarize both of thoae aa AT,T/ KC I 

20 modele. 

21 

22 

23 

0 

A 

0 

24 Modele? 

25 

All right. I apologize. 

Just to be fair. 

AT,T/KCI Collocation and Nonrecurring Coat 

Riqht. 

n.Du:DA PVBLIC URVI011 COIQtiaaiOll 
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l 0 But t'be TICM aodel b juat unique to AT,T? 

2 a That's right; and it's not • model that's 

3 being Wled to.r the type of purpose that we would 

4 noraa.l.ly eee in then proceedings. 

5 0 Nov, Kr. Wood, have you checked to see 1 f 

6 the underlying aseuaptiona in the Hatfield model are 

·1 consistent vi tb the assumptions in the TICM model, tho 

8 Nonrecurring Coat Model, and tbo Collocation model? 

9 A Yea, certainly , with regard to Nonrecurr ing 

10 and collocation. No tor TICM, beoauae it doesn't coat 

11 eny ot the things we're trying to coat here . It's not 

12 a local service mndal. It doe an ' t cost anyth ing 

13 releted to local service. 

14 0 Well, it does the cost circuit equipment 

15 expense, doesn ' t it? 

16 A For large i nterottice circuit equipment, 

17 yes; but we don't have any ot that in whet we ' re 

18 studying here. 

19 0 It does 

20 A But there's really no overlap in the network 

21 facilities that we're dealing with. 

22 

23 

24 

0 

switches? 

A 

Wbat about power investment neceeeary to run 

Isn't there overlap there? 

There is -- certainly you would have two 

25 things called power to run a svitch. You would not 

rLOIUDA PUBLIC s•RVICll OODI88I01' 
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1 have aiailarly configured switches. We ' re dealing 

2 with local Class 4, 5 switches here, local and tandem. 

3 What ' s in, aa I understand it, the AT'T study, are tha 

4 auch lerger interoffice switchea. 

5 Q Wall, eo•• ot the AT~ avitchas are 

6 ai.ailarly sized to aoae o t the local ILEC avitchea, 

7 are they not? or era you unaware of that? 

8 A It you aean in teras or p r ocessor capacity, 

9 it•a poeai.ble, but they wouldn't be similarly 

10 configured, because those large AT'T awitchaa don ' t 

11 have the line configuration that a locel switch has. 

12 An interoffice has trunks co111ing in on b~th 

13 aides. A local avitch has lines coming in on one aide 

14 and trunks on the other. That 's e vary different 

15 configuration. It ' a a different aet o r invaataenta 

16 e.nd a dittarant eat ot power requiruenta. 

17 0 All right. 

18 A It's just not soaething you can put aide by 

19 aide and aeaningtully co~re. 

20 0 Nov, you have said that you coaparod the 

21 eaauaptiona uaed in tho nonracurrinq coat aodal and 

22 the collocation aodal with those aaauaptlona in the 

23 Hatfield aodal; ia that right? 

24 

25 

A 

0 

Where they ' re comparabl e, yes. 

And you heve daterained, I take it, ~~at in 

l 
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1 all caaea they ere conaiet ent? 

2 

3 

I've certainly not aeon any inconaiatenciee, 

• 
!i 

6 

7 

8 

9 

10 

no. 

Q Thank you. Aro you aware ~t the tact that 

the AT'T TICM •odel noa axpen11e factors tor switch 

1111intenance and circuit equip111ent that are hi9"hc:- than 

the value.e ueed in the Hatfield model? 

A They could vary well be. Again, we •:-o 

tal~nq about-- other than tho teet that they're both 

called o ewitcb, we're talking about very 

11 tundaaentally different beaste hera. It's a 

12 coapletely different machine to do large interoffice 

13 awitcbinq than to do local switching. 

Q And I ta.ke it you ' re also awar·e ot t.be teet 

15 that AT&T's TICM model assumes power inveataent 

16 s19""1ficently higher than the aaeuaptions uae~ in 

17 Hat:tield? 

18 A I don't know that that's true. And, agai n, 

19 there's no reaeon they would be comparable. 

20 Q Nov, oro you aware of the tact that HntCiol~ 

21 model aeeu .. e copper baaed T-1 technology ~ver DLC, 

22 altllough the t .echnology -- that technology is not 

23 conaidered torvard-lookinq technology in the 

24 nonrecurring coat aodel 

25 I'a aorry --

rLOJUDA PUBLIC 8BilVIC'll OOJOII88IO:• 



1 0 -- sponsored by A'I''T and MCI? 

2 A I 'm sorry. You naod to back up there. 

3 Thoro vas a lot ot - -

4 Q Well, let's taJtte it i n two parte. You are 

!i ava.re ot tho tact, are you not, Mr. wood, that the 

6 Hatfield model uses, incorporates T-1 t~chnoloqy, T-1 

7 over copper? 

8 Yea. wo uae that tor those road cables to 

9 those outlier clusters, or what ve call the l-4 
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10 people, tho aaall serving araaa that where we 

11 actual.ly have to run c:a.ble oi thor to tho person or to 

12 a eeriaa of paoplo. 

13 Q And are you similarly aware or the tact that 

14 the eponaors of tho nonrecurring coet modal have 

15 teatitied that they do not oonaidor that toohnol09y to 

16 be forward-looking? 

l7 I thi.nk they 've aaid that they don't 

18 consider digital loop carrier on copper to be 

19 forward-looking tor 11 feeder facility, and I agree. 

20 That ' s not vhat ve do vith tnoae !aciliti oo in this 

21 aodol . 

22 0 Are you aware that the land and building 

23 inve.stJMnt in the Hatfield llodel ia lower than eiailar 

24 aaeuaptiona uaod in tho AT'T collocation model? 

25 No. In tact, 1 don't think that'• true, and 
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1 I think the kay word tbere might be "ehailar". You 

2 •igbt be contusing what i s, in fact, C0111)4rabla. 

3 0 Let .. aalt th.ia question, Kr. Wood: Are you 

4 avera o f a publication entitled "Bellcore Notes on the · 

5 Network•? 

6 

7 

8 

9 

10 

11 

l2 

13 

14 

15 

16 

1'7 

18 

19 

20 

21 

:z:a 

I've seen "Notes on t'le Bach 

0 Wall , it's probably the same 

A I mean, there's a longer t i tle than that, 

but, yeah, I'vl\ sc&n that. It's an old document. 

It's an early ' 80s document, I believe. 

0 Well, it is an early ' 80& docuaont, and i t 

is also used oa tho boaia t or some of the osaumptions 

i n tho llatfield inputs portfolio suiiUIIary, is it not? 

A For those porticular engineering constraints 

that haven't changed since that time, y9s. 

0 Okay. Are you similarly oware or a 

publication entitled "AT5T Outside Plant Engineering 

Han4book"? 

A I'• avare that there is one . I think 

Mr. Walla would be aore raailiar vlth it. That ' s his 

area. 

0 Well , these t wo documents contsin guidalinea 

23 cmd engineering at.ndarda tbat are relevant to tho 

2 4 construction of a local exchange network , do they not? 

25 a In part. Again, there wil l be porta o t 

I'LOIUDA PUBLIC navzca CQMXIIIIOW 
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1 thoao that relate to t .echnoloqy that is still 

2 app~i~le, and ther e will be parte or those that 

3 represent technology that•a no lon9er forward-l ooking. 

4 So you vo~d have to look very carefully at the 

5 dOCUiient to daoi4o what i& atill the current 

6 

7 

8 

9 

10 

11 

u 

13 

an9.ineeri nq standard and what's a ~0-year-old 

engineering standard. 

0 

doc'Wienta 

plac nent 

" 
0 

" 

I ne . so you do not conoider those t wo 

to contain generally accoptod doaiqn and 

standard in the telephone industry? 

Oh, I certainly would, but I would a l so 

You 

I certainly would, but I certainly would 

14 a1oo want to look at thea very carefully, becauao a 

15 lot hoe changed since they were publiahed. You want 

16 to ~~~a.ke sure what ia thoro still r otlocta 

17 t orward-looki.nq technology and torward-lookinCJ 

18 principles. 

19 0 And oro you capable to aoko that 

20 dat•ralnation, or would you roly upon onqinaora? 

21 I would certoinly rely on engineers. I 

22 think ony ooat analyat would. 

23 

24 

25 

0 

A 

0 

Woll , if -­

Or aboul d . 

So I take it that your opinion ia that soae 
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1 ot tho otandardo and guidalinoo rotlocted in the two 

2 docuaonta wa •vo dioouooed oro relevant in helping thlo 

3 coaaioaion dotaraina the proper forward-looking 

4 teChnology end ooa.o oro not? 

' A Ky teoti.ony ia tho~ I would certainly, 

6 qivan tho tiao that thooo were publiohed and what has 

7 changed, I would want to look at any qlvon princ iple 

8 vary caret'ully tc aako sura that it otill applied in 

9 1998 aa it d id ln 1984. So•e will: aooo won't. 

10 Q Ia thoro any other publicat ion or roCoronco 

11 aatarial you could point uo to that would contain 

12 up-to-date apacitications with roapoct to doalqn ~nd 

13 placoaent atandarda in tho telephone lnduotry? 

14 J. Oh, thoro ar• an onqolnq sorioo. Bellcoro 

15 publiohoo what are called technical r oforencos, TR 

16 docuaonta, and also general rotoroncoa, CR documents. 

17 They don't coae out on any spaclCic aohodulo . They 

18 coao out as iaauaa como up. But thoao oro stil l --

19 thoro will be o nuaber of those every year that oro 

20 pul:>1iahed. 

21 0 Anything olao? 

22 a I would oak Hr. Wolle. 

23 0 so than to tho extent thoro is inconaiotenoy 

24 between what io published by AT•T in t he Outa ldo Plant 

25 Handbook and tho Bollcore reteroncea in the -- what i a 
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1 i t ? TR and a~! 

That's right. 2 

3 

A 

0 You would suggest uso of tho latter: is that 

4 right? 

No. I would suggsst )'OU look at the tiae 

6 traae that each one vas published, because one may, in 

7 fact, supersede the other. They often do. You have 

8 to stay current on thess, and you have to look at tho 

9 aost current doouaent. 

10 0 I see. So then I take it there is no 

11 authoritative compendiua of design and placeaont 

12 standards that can be used in designing tho network of 

13 the tuture. You have to look at various different 

1 4 publication.. 

15 A Absolutely. Anything -- if you try to 

16 publish a coaprehonsive work, it would be out or date 

17 in this i .nduatry before you over got it to press. 

18 That ' s why these technical and general references como 

19 out of Dell core as issu- ariao an.d es things are 

20 revolved by the standards. 

21 0 Nov, returning for a aoaent to tho Bollcoro 

22 Notes on the Network -- which, by the way , oro also 

23 republished, are thay not1 they're rereleauod --

24 Bellcore continues to co•• out with updotes to i tu 

25 Hot .. on the Network, doean't it? 
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a 

A 

0 
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',hay do from ti•e to ti•e, yea. 

Thank you . Any reaaon to beliovo that thoao 

3 do not represent the moat up-to-dato onginooring and 

4 dedgn spacitioationa? 

5 A At the timo they're published, no. nut , 

6 again, I would urqo you to be vory careful in all of 

7 theae, aa tho en.gineors are certainly vary careful to 

8 make certain they ' re looking at the currant 

9 intor11ation. 

10 0 With reepact to the Sellcore aateriala and 

11 the AT'T OUtaide &nginooring Handbook, you ore aware, 

12 are you not, that thoro are inatancea in which tho 

13 expert engineering judqsent that 1& reflected in tho 

14 Hatfield deaiqn is inconaietent with thoao guidel i nes 

15 in those docuaenta? 

16 A I'a not avera of that, and I would urge you 

17 to talk to Hr. Walla about it, because he' s the 

18 engineer. 

19 

20 

21 

22 

23 

24 

25 

0 Well, you vera able yesterday to discuss 

with ua this issue about copper loops •~tanding beyond 

12,000 toot. 

A I believe I desoribed that in my 

presentation yesterday morning aa an engineering 

debate that the Comaisaion would hear quito a bit 

about trom engineers on both aides. 

FLORIDA PUBLIC a•RVICI 00~18810¥ 



l I have received some comfort in the 

2 18 lcilofoot figure becauae of the BellSouth prose 

3 rel ease that says they can otter AOSL out to 18,000. 

0 

• 
Riqht . 

But I c~rtainly waln't tYggost~ng that I 

don't rely on the engineers in th~t regard, because I 

certainly do. 
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4 

5 

6 

7 

8 

9 

10 

0 Well, I think your testimony yesterday when 

you talked about tbe BellSouth prose release was that 

you had seen this press release and it was good enough 

ll for you. 00 you r ecall that testimony? 

12 a We11 , I assume that what they ' re s aying in 

13 their prose release is, i n f act, truo, and that 

14 they're not trying to mislead anybody; and that gives 

15 ae soao comfort in tbio figure. But it is certainly, 

16 as I characterized it, an engineering debate that's 

17 properly between the engineers . 

18 0 And just so we understand the engineering 

19 debate, tho Bellcore engineering guidelines specify 

20 12 1 000 feet as tbe aaxiawo carrier servin9 area 

21 noo~es ry to support advanced digital eervicea; is 

22 that right ? 

23 a I don't know. Tbat ' o a question tor 

24 Kr. Walla. 

2!5 0 All right . You don't k.now. But tho 
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• Hatfield aodel will go up to 18,000 teet1 is that 

2 right? 

3 Theoretically, yes 1 alt.hough thoro Are no 

4 18,000-toot loops in tho run dono tor FloridA for Any 

5 of the companiea. In fact, leu t.han U of the total 

6 copper loopo in thb model are more than 12,000 feet, 

7 and that's actually true tor both models. Both this 

8 model and the BC.PH produce lees than U of loops that 

9 are •ore than 1:z,ooo teet. so as a practical matter, 

10 I'• not aura this debate is worth all tho time it's 

11 going to receive. 

12 0 It aay not bo, but what I want to understand 

13 is the uniSerlying mothodoloqy and basis on which tho 

14 Hatfield sponsors arrive at their engineering 

15 juiSg .. ent. Ani! nov you lniSicatod yesterday that you 

16 hal! seen this BallSouth press release. You saw that 

17 they were otterinq advance<! ADSL up to 18,000 teet and 

18 said that that was good enough tor you. 

19 Let me aek you what you know about that 

20 pr~• releaae. Lot me aak you what you know about tho 

21 BellSouth ottering up to 18,000 teet t~r ADSL. 

22 A Okay. Lot 111.0 be clear. You • ve pre raced 

23 that with a lot of ditterent things . It you want t o 

24 uniSeratand the aourco tor the e.ngineerinc; inputs, you 

25 have a witneas tor that, end that is Mr. Wells. 



902 

1 In t u·111s of what -- how I characterize this, 

2 again, I think I said that this gave me some comfort. 

3 What I know ia that I ' ve read the pre~s release, and 

4 what I know about it is, in tact, what's written here 

5 dated Sept.eiiber lith, 1996, entitled 11 8411South rolls 

6 out ADSL." 

7 0 And what is the maximu111 number of megabits 

8 that can be provided under that press release? 

9 1.5. 

10 0 1.5. And, Mr. Wood, would you tell us what 

11 the FCC's definition is ot the number of megabytes 

12 necessary to offer ADSL for universal service 

13 purposes? 

14 A In the Hay 7th order they actually just 

15 rotor to e.nhanceCI digital services. That's the phrase 

16 they use. 

17 

18 

0 

A 

And how many 

If BellSouth is offering something as AOSL 

19 that isn't in teet ADSL, then I certainly 

20 Q That's the point, isn't it? 

21 -- stand corrected. 

22 0 DOesn't the FCC say that you have to offer 

23 6.144 megabytes in order --

24 A Again 

25 0 -- to qualify for AOSL? 
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1 & Hot - - I think the -- I'll look up the 

2 Kay 7th language. Spaciticelly I don't think it 

3 refers to any bit r atea at all. In tact, the FCC 

4 requirement refers to digital sorvicee . It retera to 

5 advanced aervicea. 

6 0 Read the footnote, pleaae, in that 

7 paragraph. 

b A I'm juat lookiJYJ a~ 1 (b) . "The loop deaiqn 

9 incorporated into a torvard-lookinq econoaic coat 

10 study should not ~de the proviaion ot advanced 

11 services.• 

12 

13 

14 

0 

,. 
0 

Doee it have a footnote there, Mr. Wood? 

I don't, in ~y printout. 

Well, we'll get that when we aee you again. 

15 3ust ao I underatand it, doea the BallSouth otterinq 

16 at 18,000 teet coaply -- doea that give the neceeaary 

17 amount ot technology tor everybody to have universal 

18 eervice that'& been defined by the FCC, knowing what 

19 you know about it now? 

20 A Well, knowing what I read here in the press 

21 releaee, it Ball&outh ia telling the truth in ite 

22 prase releaae, there•a not a problea. Again, as a 

23 practical matter, there ere no 18,000-toot loopa in 

24 Plorida produced by the 

25 0 Aaa1111e there are. 

II'LOILID& .vJILIC e•aVIOW OODIIIIOll 
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0 

Aaauae t .hare are? 

Right. 
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3 • Than accordinq to BellSouth, ADSL will b<l 

4 available vbere exiatinq loop facilities can support 

5 the servioe. The loop auat be unloaded 2-wire copper 

6 and not aore than 18,000 root. 

7 o . WILLXDB 1 Thank you, Hr. ~;ood. I have 

8 nothing further. 

9 Hadu Chairaan, I would like to give 

10 Hr. Wood the docuaents with respect to the Hatfield 

11 loop costa. I can do it now or durinq a break, 

12 whatever. 

13 cx&riXAM .10Kr80•a Okay. Either is tine. 

14 You can give it to hia now. But you•ve finished all 

15 of your questioninq? 

16 D . WILLIAUs l'a sorry? 

17 CKJ.IIIDJI .10.-..o•s You aa id you have 

18 finished all or your questioning? 

19 KR. WILL1a.B: Yas. I ' m sorry. I only havo 

20 one copy of these. 

21 0'11011 KUMDQ!riO• 

22 BY XJl, 00.:11 

23 0 Good aorninq, Hr. Wood. Will Cox on behalf 

24 of the Co.aiaaion Start. 

25 o. 00:11 Before I begin, Chairman Johnson, 

•to&IDA POBLIC IBIVIOB CO..XIIlO. 
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l Staff would aak if we could at this time mark as a 

2 late-tiled exhibit you should have tho cover sheet 

3 in front of you, the deposition transcript. It was a 

4 panel deposition. 

5 

6 

8 

Can you hear ae at all? 

(Tecbnie&l difficulties. Microphones 

IIOl. COZI Okay. We're qood, I think. If we 

9 could aark et this tiae as o late-filed deposition 

10 exhibit the deposition transcript. It woe a panel 

11 deposition taken of Mr. Wood and Mr. Pitkin, and it 

12 also will include tho late-filed dapceitlon exhibits. 

13 It ' s identified aa DJW/BFP-22. 

14 OKIX .... JOKNSOWI DJW/BPP-22 wi l l be marked 

15 as 45. 

16 n. coxa Thank you. 

17 CBAI~ JOKISOWI And ie this accurate? 

18 You said both the deposition transcript and tho 

19 lato-filed depoaition exhibit& are not available yot? 

20 KR. coxa I think they aro actual~y tinally 

21 available today. I qot an e-mail when I camo i n this 

22 morning, but ve didn't have thea at the time wo 

23 prepared thia. 

24 CIAI~ Jo..ao•• So should we do this as a 

25 late-tiled? 

JLOR%0& JUBLIC IIRVICI OONXIISIOW 



l 10. OOZt I don't know if we have ell the 

2 late-tileds yet, ao I'd rather juat cell thia e 

3 late-tiled exhibit at this point. 

4 

5 

CJDJIDJI JODIO.I Okay. 

10. LaJIOilUUXt Just to clarity, 1 think we 

906 

6 handed out the late-filed exhibit& for the Wood-Pitkin 

7 dopoaition thia aorning. 

8 

9 

so they ' re all available now? 

10. La»>URIUZt So everyone should have 

10 those, yes . 

ll 10. OOZt Okay. Well, then we can provide 

12 those for the record . 

ll 10. KSLaO•• And, Chairman Johnson, would 

l4 that include any errata sheet that Kr. Wood prepares 

15 as well? 

16 CJDJJIDJI JODIO.I Yes. Thank you. 

17 10. OOZt So that will be Exhibit 45. 

18 (Exhibit 4 5 aarked tor identification.) 

19 CJDJIDJI JOIIJI80VI Anything ollie? 

20 ... COXt That•a ell. 

21 Q (8ylllr. COJI) Kr. Wood, I have soae 

22 queetions regarding various vereiona or, depending 

23 upon bow you want to characterize them, raviaiona to 

24 the veraion of Hatfield that you have tllod in this 

25 proceedinq. 

FLORIDA PU'IILIC BalrVtCB OOlOlt&atO• 
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1 Did you tile with your direct testimony on 

2 Auquet 3rd two exhibits, llJW-6 which was tho CO 

3 containing t he HAl coat proxy -.odel, Version s .oa, and 

4 DJW- 5, results troa that IDOdel tor BellSouth, GTE and 

5 Sprint tor Florida? 

6 

7 

A 

0 

8 exllibita? 

9 

10 

11 

A 

0 

A 

Yes . 

On Auquat 19th did you revise theeo 

Yea, we did. 

What vas tho nature of those revisions? 

I had been asked by AT'T and KCI to include 

12 costa associated with access and intrai~TA toll 

13 minutes and the calculation that wo produced. 

14 The -.odel usee al l or those minutes to size 

15 the faci lities, but then it goes back and applies 

16 coste to local or acceeo or toll based on how much 

17 uoage is represented by each service. 

18 we had not added that into tho originally --

19 the original Ciled exhibits, and that wee added in ln 

20 that nvi!li<m, 

21 0 Okay. So an incorroct number ~t intra~TA 

22 toll -.inutea had been used: is that correct? 

23 A That's right. We had to revise that 

24 calculation to get this proper add-on Cor access and 

25 intraLATA toll •inutea. 
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1 0 Staff i n this process has requested through 

2 Interrogatory 17 an explanation aa to why, when the 

3 Staff att .. ptad to run the edition of the model you 

4 provi ded, it generated results that did not match tho 

5 reaults of rovised Exhibit DJW-5. Are you feailiar 

6 vith that roquast? 

7 

8 

A 

0 

I ell. 

Did you provide the initial response to that 

9 requeat? 

10 I did. I ' ve a l so had conversat ions with 

11 veri oWl Stefl members on this topic to seo it we could 

12 tigure out what the discrepancy might be that was 

13 coaing up , and apparently there were a couple things 

u that could have happened. 

15 One vee that jus t running the aodel without 

16 putting in the inputs that we had changed tor Florida 

17 specificity would have yielded a ditterent result, but 

18 you actually had to put those in to make the run. 

19 And, alao, thia aoditication to include tho 

20 correct acceaa and intraLATA ainutes was a process wo 

21 talked throuqb with Staff to aako aura that they 

22 understood that proceaa, because it' e something that 

23 we had added to the aix, l f you will, baaed on tho 

24 reviaod exhibita. 

25 0 But initially your thought was that t horo 
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1 shouldn't be or there weren't any discrepancies? 

2 A That's right. When I vent back and ran -- I 

3 took DJW- 6 and the co ROM, took tho model that vas on 

4 that, ran it vith our inputs, and I got the oaae 

5 reaulte sa ve bad filed in DJW-5. So I couldn't find 

6 a d bcrepancy. 

7 And then baaed on conversations with Starr, 

8 ve found a couple ot sources where - - that voro 

9 pote.ntial reaaono tor an apparent discrepancy b&llod on 

10 start runo versus my rune. 

11 0 And hov did you ond up resolving these 

12 discrepancies that you discovered after further 

13 discussion vith Stat!? 

Aqatn 1n tvo parte. One vae to aeke euro 

15 that tba inputs had, in tact, been changed to tho ones 

16 uaod in the run; you lt.nov, the coat o r capital , the 

17 depreciation, tho labor !actor and the like. 

18 And then the second vau to talk through thia 

19 proceaa ot adding in aoceae and intraLATA toll 

20 ainutoe, vbicb bee several steps to it; and that 

21 needed to ba talked through pretty carefully. But at 

22 that point I thought ve had reaolved that issue 

23 COliiJ)letely. 

24 0 Oltoy. So just to clari fy, your initial 

2!! reaponae 1n InterrOCJstory 17 vaa not entirely correct, 

n.oa.J:DJo PUIILIC llntVICJI COlOli88I011 



1 but you elnc:e have discovered ao11e diecrepa.nciee and 

2 you •ve corra ;tad those: ia that correct? 

3 A No. The intarroqatory, as I understood it, 

4 vas vhy are there discrepancies betvaon what's on tho 

5 CD ROM and what's in DJW-5 . And 11y response vas, I 

6 checked, and I don't find any discrepancies. 
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7 So then the next step vas to talk with Start 

a and find out vhy they felt like when they ran the 

9 aodel they vera getting a different nullber, and we 

10 found a couple or possible reason• tor that: and I 

11 thought ve hod, baaed on those, ooae to a conclusion 

12 that there wasn't a discrepancy. 

13 0 Thera wae not a discrepancy? 

14 A That•e right. 

15 0 Just one aomant. (Pause) 

16 Are you fu1liar with tho revised rosponee 

17 you tiled to Interroqatory 17? 

18 A I didn ' t prepare it, eo I'm not sure i! --

19 0 You didn't prepare it? 

20 -- I've seen it or not. 

21 0 Well, it involvea tho isauee trot wo• ro 

22 talking about trying to reconcile tho two exhibits. 

23 A Yea. I mean, there's been on ongoin9 etCort 

24 to talk with the Stet! end 11eko aura that wu•vo gotten 

25 everybody on the eaae page. And we'd certainly -- if 



1 there's still an unresolved issue, J d i dn't know it, 

2 but ve'd obviously be aore then happy t o cont inue t o 

l vork on that. 

4 0 Okay. Are you avare that in the reeponee 

5 you aaid t~at in order to run OJW-6 to rerloct tho 

6 outputs on DJW-5, ploaea rater t o the !ollowing , and 

7 you otter soae instructions. And the tirst two 

8 preliainary in.tructions vera to -- you will need o 

9 vire center run and a density zone run. 
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10 A Y... Tbat's part ot the specitic adjuetaent 

11 to add in the access and intraLATA toll ainutes. 

12 0 Okay. J thought earlie r in the queet!oni ng 

Jl when Mr. carver was addressing you that you i ndica ted 

14 that a density zone level run would not bo r equired. 

15 1 don't recall that discussion 1ith 

16 Mr. Carver. You need the density level run siaply 

17 because the density zone US' worksheet has a specitic 

18 piec e o t trattic intoraation that you need in order to 

19 aake this adjustaent. 

20 You don ' t really need tho results o! a run 

21 on a density zone basis par as . What you nood is tho 

22 apecitic acceaa ainute calculation that's inc luded on 

23 that worksheet . 

24 0 Why does your revi sed response to 

25 Interro;atory 17 say • use a density zone run•? Is 

rLOaiDA .V.LIC SIIVICI OOMXIIIIOW 
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1 that 

2 a Wall, bacauae that produces this workahoet 

3 that inclu4aa tho access information that you need to 

4 aaka the adjuatmant. 

5 Q Okay. 

6 We ' re not suggesting tha t USF coats bo 

7 calculated on a density zone baais: aerAly that by 

8 running tho aodal on that basis, it actually outputa a 

9 piaca of i ntoraatlon that is an output on a wiro 

10 canter run, and that is this accaaa inforaation that 

11 you naad in order to add those minute& in . 

12 Q Mr. Wood, have you rattled tho CO containing 

13 tho Hatfi eld modal since the August 19th reviaad 

14 tiling? 

15 

16 

17 

18 

a 

Q 

a 

Q 

Yea, ve d i4. 

What was the date ot tha t tiling? 

October 4th or 5th, I thin!.. 

Subject to check, wou l d you agree that it 

19 vas October 7th? 

20 a That's -- yea, that's entirely possible. 

21 0 What revisions were a.ada to thls tiling ot 

22 tho model? 

23 a Simply ona, end that was to ad4 in tho coot 

24 ot white pagoa listing. I had not realized, quito 

25 honeetly, in what wa had tiled that that had not bean 

FLOaiDA PUBLIC 81RVICI OO..XIIXO• 



1 included until t he Sterr intorroqetory that eakod if 

2 it had been in there pursuent to the florido Stat ute 

3 definition ot locol service . 
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4 When we oaw thot, we realizeo tbet it hodn't 

5 been included and that it should have been , and we 

6 reren the aodel to include those coste. 

7 0 And vhat was the i mpact oC that revision? 

8 How did it attoct the output ot tho model? 

9 ~ It increased it slightly. It's not o big 

10 expense item compared to tho other things we tolked 

11 about, but it dooo incr eaoe tho coat somewhet1 leas 

12 than 20 cents, I think, per line. 

13 Q Are tho steps necosssry that we•vo talked 

14 about that were outlined in your revised response to 

15 I nt.rroqatory 17, are they necessary to correc t tho 

16 number ot intraLATA toll minutes uaed within tho 

17 Auguat 19th edit:ion ot tho aodel? Are they atill 

18 necessary with the latoet edition, tho October 7th 

19 edition? 

20 Actually -- the steps are actually not to 

21 correct an improper use ot minutes . Tho stope are to 

22 actually include those minutes. So it you Collow 

23 tho•o stope correctly, which we didn't do the first 

24 time but did do with the subsequent tiling, you should 

25 got tho same rosulta. 

n.clalDJI PUBLIC lm!VICJI COIJIXIIII'lM 
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1 They really aren't part ot the correction. 

2 They're simply tho proceaa to qo and find information 

l that ia i n the model with regard to acceae and 

4 intraLATA toll coats, and then i nclude that in the 

5 coat r .. ulta in a way that ia conaiatent with the 

6 -thodol oqy and make aure that we just increase local 

7 coata by that aaount. 

8 JOt. ooz 1 Okay . Thank you, Hr . Wood. 

9 CDIJUQJI JOJDIIOIII Co1111iss i onors? 

10 00XIll88XOD1l JAOOBII Mr. Wood, I wanted to 

11 touch on briefly tho iaauo of the qoocodo, success ot 

12 qeocodoa in rural aroaa. 

13 

u 

1fl:'l'llll88 WOOD 1 Yea. 

OOIIXI88IOllllll J.J.00881 How do you deal wi th 

15 that where you -- and I think I understand llhat -- t.'le 

16 reeponae t o it when you don't have a qeocode of 

17 addreaa. That • a wher'a you put them alonq the boundary 

18 ot the qridl is that correct? 

19 WTTIDI88 WOOD 1 Well, of the cenaua block; 

20 that ' s right. 

21 

22 

23 

H 

OOMMX88Io.lll J.J.OOB81 cenoua block -­

WI'l'Jilljl8 lfOOD1 "/oah. We don ' t do qrida. 

OOJO(l88IODR JAOOBIII r 'Ill oorry --

WI'l'llll88 IIOOD1 Yea. We do eprend thoao out , 

25 those paople out, aa tar aa we can. 

rLOaiDa .V.LIC .. RVIOW OOMVI88IOX 



1 COJCYTUIODR JAC088r The etrect ot that 

2 would be in teras ot tho coste in that particular 

3 bloclt lllhat would be the effect ot that on the cost 

4 that you would report tor that block? 

5 wx...aa WOOD I It increases the coat, and, 

6 unfortunately, the more people that you have to do 

7 that, the aore it i ncreases. 
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8 How, what we have done is also run the model 

9 tor Plodd.a b:• putting people not just on t hat outside 

10 bounc1ary, but a lso distributing along the inside 

11 roada1 in a sensa, the BCPM methodology where we -- we 

12 qeocode everybody we can . That's the beat case . But 

13 then where we can't , we do essentially what BCPH does 

U as its first try on these thlnqs . 

15 When you do that, it reduces the nuabor of 

16 route miles ot cable, the a~ount ot physical cable you 

17 need by about st. So certainly moving those people to 

18 interior roac1Y as well as exterior would - - would 

19 reduce the cost somewhat . So we do overstate tho 

20 costa by putting thea on tho outside . 

21 COJCVT88IODR JACOI81 Well, that brings me 

22 to ay real questio.n. The tapreseion I had i s that 

23 that would result in an overstatement ot the coat . 

24 WI'Z'D18 WOODr It wil l. 

25 C01CVTIIIODJl JJ.C0881 But the criticisa I ' ve 



1 aaan aaya that it raaulta i~ not enough plant being 

2 placed there, and I ' D tryinq to understand how that 

3 would work. Not enough distribution plant baing 

4 provided tor, how doaa that work? 
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5 WI~U WOOD1 We dbcuasod that in a lot of 

6 detail, Kr. Pitkin and I . in our rebuttal teatiaony 

7 and, unfortunately, you'll have to see me again later 

8 in the weak -- on this whole analysis and on this 

9 criticiaa of inaufficient cable. 

10 But when you look at what' a actual! y bo1n9 

11 calculated, it ia not a teat tor whether the model 

12 produce• anougb cable to reach cuatoaera . That' a not 

13 wbat tba test vas ever intended to be. That ' s not 

14 wbat tho people ot -- the oreatora ot this test ever 

15 intended it to be, but f think it's been auggested 

16 that that'• what tha reaults indicate; and that's 

17 aiaply wrong. 

18 It would certainly be -- when we try to be 

19 conservative in terms ot overstating reth~r then 

20 underatating, moving those people out, certainly 

21 aoving thea to interior roads, tho costa would go down 

22 some, and that•a a poaaibility 

23 OOMMIIIIODI J&COIIII I'a aorry. I didn't 

24 hear that laat part. 

25 wr~•• WOODI It would -- the coata would 

»'LLUDA PUitLIO IIIVIOII COXII.IIIIOM 
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1 qo down soae, and, you know, that's a possibility here 

2 it that's soae~in9 -- you knov, it you decided, vall, 

3 I sea your second beat solution tor people you can't 

4 qeocoda, and I think that does ove:cstata costs and I 

5 rea.lly think you ought to aove these people 

6 internally, we could do that . 

7 CODIIIIODI J.J.COB81 Okay. Thank you. 

8 OOKMIIIIO ... DIAIOII You estia&te that that 

9 inherent bias tor that assumption is in tha magnitude 

10 of 5' acre cablinq required? 

11 WX'I'IIUI WOOD& Yes. We've actually 

12 calculated it. We had -- it 1e part or the -- an 

13 ex parte tilinq at the FCC. wa obtainad from the 

14 coapany that BCPM qete i ts data , road data, from the 

15 intoraation necessary to spread on thoso interior 

16 roads, and it'a an exhibit to our rebuttal, and I'll 

17 look and sea which one. I think it's a 5.1\ dec raasa, 

18 and it ' s not at -- that's a calculaeed decrease in tho 

19 total route milu of cable required. 

2 0 CX»!!!TIIIODA DIAIOV1 So it ' " 5 . 1\ if you 

21 change the assuaption to distribution consistent with 

22 interior road --

23 WI~II WOOD& That's right. You'll uee 5 \ 

24 less cable in that scenario. 

25 OOMXIIIIODI DIASOII Did you attempt to 

FLOIID.J. PUBLIC IIIVICI OOXWIIIIO. 
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1 loolt at just a randou distribution within the canaus 

2 block? Woul d that -ke any dieferonco? 

3 W'I'IDII WOOD 1 we have not -- that's 

• actually tbe old -- if you r-aaber the earlier 

5 versions of that aodel, we did try to spr ead 

6 throughout. we got a lot of c r itioiaa tor tha t . 

7 

8 an order of aa<jllitude comparison. 

9 W'I'lDI8 lfOOD 1 Wo havo 1 have not dono 

10 that anlllyais, and I don ' t tbinlt M.r. Pitk in hae. What 

11 we're trying to do here ie where wo can get it right 

12 in teras of qeocodinq, we want to get it r ight. 

13 The question than becoaos, well, what's the 

14 next bast solution tor tho next eat of people. A.nd 

15 it's either put thea on the outside or aova tho• on 

16 the outside and tho inside. 

17 

18 

CKalRXIM JOKMSOWI Redi r ect? 

XR. xaLSo•• I think just two quoationo. 

19 UDIUO!' lllUUD'l'IOW 

20 BY XR, LaJIOUUOZI 

21 Q Cou~d you just briefly explain, Hr. Wood, 

22 what the dltforence is botvaen aakinq o den!l!.ty z:ono 

23 run and uainq de.naity &one results that colDO out or 

2• tho model? I juat vent t o clarity that. 

25 Oh, sure. When you run the aodol o n the 
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1 input screen, the one that has the run button that you 

2 click on, it also has some choices tor the lovol or 

3 aq<;!regation. 

4 The codal calculates costs down at this 

5 euatewer qreup lovol, thia oluator lovol , and then you 

6 can aggreqoto that up by wire center, you con 

7 aggregate it up by density zone or by census block 

8 group, and you just choose that. 

9 Certainly, as Mr. Guepe testitied, we think 

10 the results on a wire center basis are what are most 

11 useful to you in the task that you have before you. 

l2 The dit:terance in the two runs in this case 

13 happens to be tho way tho output shoot is formatted. 

14 There's a piece or i ntoraation that coaoe out in a 

15 density zone run that doesn't come out in a wire 

16 center run. It happens to be this accsee data that ve 

17 use to odd those minutes back in. 

18 It's not like tharo •o two fundamentally 

19 dittero.nt calculations; it•e just rolling up ths 

20 coats. And this pies. of information ohovs up on ono 

21 output sheet and doesn't show up on tho other, so you 

22 need to ulta the other run just to qat the -- pull 

23 that piece trom the output. 

24 0 Are there any wire centers in florida vith a 

25 o' geocodo succees rate in the Hatfield aodel? 

FLO&XDA PUBLIC SIRVICB COKMI88IO• 
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2 

3 

No. 

1101. LAIIOOUOXI No f llrther questions. 

OOMKl88IOWIR oBABO•• I have one ~thor 

920 

4 queetion. Kr. WoOd, you indicated that you are not 

5 a van of any loops vh tch exeood..S 18,000 teat in 

6 Florida. 

7 Wrrxl88 10001 That ' s right. We actually --

8 let ae pull thia exhtbit for you. 

9 COMXI81IOWIR DBASOW I Well, j ust lot me ask 

10 my next queation. 

11 What about between 12,000, 18,000; what 

12 percentage of tho loops fall in that category? 

13 Wl'l'WI81 woooa For both aodela, lose 

u than 1\. 

15 

16 

COMXl88IOdll DI!UO.I lASS than lt? 

Wl TXII8 10001 Yoe. we have an exhibit to 

). 7 the rebuttal teetimony that • s actually a color chart 

18 that's a distribution tor the Hatf i eld •0<1el !or, you 

19 know, 1,000-toot increments, what number or loops Call 

20 into each band. And they are predominantly much, much 

21 shorter. There are only leas than U ti at go beyond 

22 12 tor either aodel, and none go as far as 18. 

2) 

H 

CJIA:tiUilUf JODBO.I Exhibits? 

1101. COX1 ch~iraan Johnson, Start would 

25 request that Bxhtbit 45 be moved into the record at 

WLORID). .V.LIO nRVICW CODI81IOW 



1 this tilua. 

2 0111o.:JIQJI JOD&o•• I' 11 show it admitted 

3 without objection. 

• 
5 

6 

(Exhibit 4S received in evidence.) 

MI. CARVIRt BellSouth moves Exhibit 44 , 

CJD.IIIDJI JOD80.1 Show that. 

7 (Exhibit 44 received in evidence.) 

8 D. UMOtiUOX t AT'T moves Exhibit 43. 

9 CJD.IJXIUI JOJDliO•s Show 43 and 44 aovod 

10 without objection . 

11 (Exhibit 43 received i n evidence.) 

12 D. D1'CB1 And 42, a11 well. 

13 CDXIUDll JOJDIIO.I Show 42 IIIOVed Without 

14 objection. 

lS (BIIhibit 42 received in evidence.) 

16 CliAI:IUDll JODIIOMI Thank you, Hr. Wood. 

17 We'll see you later. 

18 (Witneae Wood OICCUBed.) 

19 - - - - -

921 

20 

21 

a . ~•• Should I call the next witnouo? 

C!IQXROJI JOD80M1 Yea. 

22 KR. caavw•ar BellSouth calla Dr . Kevin 

23 Dutfy-oeno. 

24 

25 

(Diacuaaion off the record.) 

(Br l of roco ... ) 
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l 

2 CBIIJWI• JOBXGO•• We ' re qoing to qo bock o~ 

3 the record. 

4 -----

5 Dst. DV.III Dtri'J'Y-DDO 

6 was called as a witness on behalf of BellSouth 

7 Telecommunications, Inc. and, having been duly sworn, 

8 testified as to.lows: 

9 DIR.ICT IUXID!'IOII 

10 BY IIIR . CARVIIR I 

11 0 Dr. Oufty-Deno, could you please state your 

12 full nomo and your business address? 

13 My nome is Kevin Ouffy-Deno, D-U-F-F-Y, 

14 hyphen, 0-E-N-o. 

15 0 By whom are you employed and in what 

16 capacity? 

17 A I ' m employed by INDETEC International as nn 

18 economist and quantitative analyst. 

19 0 And have you caused to be profiled in this 

20 docket 20 pages o! direct toctlmony, including two 

21 exhibits? 

22 

23 

J\ 

0 

That's correct. 

And have you also caused to be pretilod 4 •1 

24 paqes of rebuttal testimony including 15 exhibits? 

25 T.hat' s correct. 

I'LORIDA POJILIC SJIIRVICI OOIOIIIIIOW 
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1 Q Do yot have any changes to your direct or 

2 rebuttal taatt.ony? 

3 J. I do not. 

4 Q And it I were to aak you the questions today 

5 tbot appear in your diroct And rebuttal tostiaony, 

6 would your aMVa~ be tha •a-? 

7 J. They would . 

8 xa. CUVJ1Jt1 Mada• Chainaan, I would liko to 

9 roquas t that or. outty-oeno•s direct and rebuttal 

10 teatiaony be inserted in the record as though read. 

11 aKaliXaX JOS.&OMI lt will be so inserted. 

12 xa. CJ.KVIA1 And, also, it we could have the 

13 exhibits to both his direct and rebuttal lllarked Cor 

14 ide.ntitication, please. 

15 

16 and 2 as COWipoaite Exhibit 46. 0 

17 (Bxh1b1t 46 marked tor idontitioation.) 

18 D. C&AvaRI And l and 2 are to his direct 

19 testilllony. He alao had rebuttal axhibita, but I don't 

20 think they ' re liiJted on tho prohoarJ.ng stateaont. On 

21 the prahear ing order, rather. And those are KDD-1 

22 through 15, rebuttal. 

23 CII:U1UGUI JODIIO•l KOD 

24 xa. CUV&Jll 1 through 15. 

25 CIJ.laxax Jooao•J 1 through lS ot rebuttal 



1 e xhib i t s aa 47. 

2 (Exhibit 47 aar~ed tor idanti t ication.) 

3 o. caaftaa Tl:lan~ you. 

4 

!I 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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OF OR. KEVlN T. OlTFFY·DENO 
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Kcvon T. Ouffy-D<aa 
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ON BEHALF OF BEU.SOUTII TELECOMMUNICATI ONS, INC. 

BEFORE THE FLORJOA. PUBLIC SERVICE COMMISSION 

OOCKETNO. 980696-TP 

SEPTEMBER l, 1998 

I. 11\'TRODUCTION 

2 

3 Q. PLEASE STATE YOUR NAME AND BUSINESS AFFILIATION. 

• A. My D11DC is Kevin T. Du!Ty-Omo. I am !he MllNiging Oircctor·Matlct Rcsnn:h 

s 11t /NDETEC lntc:m4tional. a telccommunlutions consulting linn. 

6 

7 {J. ARE YOU TifE SAMF. KJ!VIN 1. OU~FY·OI!NO WHO FILED DIRECT 

1 TE.C:TIMONY IN TifF.SE PROCE.EDINOS'I 

9 A. Yes. 

10 

II Q. WHAT IS 11ffi PURPOSE OF YOUR TESTIMONY? 

ll A . The primary purpose or my testimony lJ to respond to Mr. Wood's uscn•on in hi! 

1J testimony or August), 1998 on page 20 that: 

14 

IS uoy developing costs baaed on !he ~etu:allocations of mo5t cu!llomc:n. thb rclcli.SC 

16 oflhe HAl Model prov;dcs a degree ofpnlChion in its rcsullS that sin ply c:.nnot 

17 be duplic:.ted by a model auch .., the DCPM which uses a morr simpliJtic 

11 approach of lllbitrarily clisllibutl.fta mel u.m alona RMJclways o: with1n an 

2 
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My testimony provides theoretical and empirical evidence that refutes Mr. 

Wood's assertion. This cvidcocc coruista of n n:latlve evaluatiOn of three key 

features of the HAJ Model Release S.Oa (l iAI S.Oa) · nd the Bcnchmnrk Cllst 

Proxy Moclcl Release 3.1 (BCPM 3.1 ): (I) lhc customer location mcthodoloev: 

(2) the customer ~on mc1hodololl)': and (3) n compArison of the minimwn 

dislanc:e, as lht: crow lllet, required to COI1II«< cus10men and lhc dlstnbuuon 

plant provisioned in HAl S.Oa. 

PLEASE SUMMARiZE YOUR PRIMARY FINDINGS AND CONCLUSIONS 

11lc followina IUllUIWizcs key evidence that counters Mr. Wood's a.ucnionthllt 

HAI S.O. is more "precise" than BCPM 3.1. 

• The rate of suc:cessfu1 aeocodlng is extremely low in lhc rural, lo,.-dcnsll) 

an:as of Florida. Consequently,lhc II AI Model customer location methodology" 

reduced to estimating tbe lion's Rw-e of customer locations in these areas IIAI 

simply pt.ccs such customcn oo tbe pcrimc1er of n:lau•cly larac Census Bloc b. 

Ignoring lhc imporlaDCe of placina customcn along mtcrior roach 

• 11lc HAJ 's spoason dalm thallhc model Gttutalcl )' locates customers 

n:rrulins wuubstAntlatcd bcclll$1' ATilT has refused to allow anyone access to the 

underlying gcocoded and swroga.tc data to BciiSouth for Floritfa. 

• 11tc rectanaular HAl clusters to >vh.leh the IIAI model engineers plnlll, do nut 

fully c:ncompess tbe underlyltla &coc4l w and surrogatr locatioru upon whirl\ tbese 

II AI clusters- based. The geooodcd and surrogate localions thcm$elves on: n<JI 

3 
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used in the HAl model. 

• An Malysis oflhe Yankeetown wire center in Levy County indicales !Mt 

BCPM's cUStomer location methodology effectively identifies the actual distribution 

of customers within this wire center. 

• An anAlysis of wbctiJa' HAl S.Oa esdllllUea the minimwn dlsiJIIK'c needed to 

connect all of the eUSIOOlen in their main cluster loc:ations identified by the model 

indicalcS that HAl S.Os subswuially underestimates this distance by 1,866 miles for 

BeiiSoulb's FloridA territory. In the lowest density 7.onc, the model's estimated 

distribution diJillnce (including drop and coMccting cable) is less than lhis minimum 

coMecting dislallce in 8'79/o of its main clusters. Hence, HAl S.Oa · s distribution pl1111t 

subsUtntially underestimates lhe requisite piMt by a substantialllllU'gin to provide 

basic service, particularly in rural areas. 

• In contniSI to lhe proDOUnOCid in~em:~l inconsistency in HAl S.Oa dctennination 

of requisite distn'bution plant, a comparable analysis of BCPM 3.1 reveals IMI 

BCPM's modeling of distributlon plant is internally consistent with BCI'M's 

modeling intent. "The: minlmwn connoeting di514IK'e analysis of OCI'M 3.1 indicates 

that BCI'M is only 465 miles shan in the lowelo1 density zone and 1hon in only 32% 

of il3 ultimate &rids. 

HOW IS YOUR REBtJITAL TESTIMONY ORGANIZED? 

Section II provides an ovtn'icw of HAl S.Oa's and OCI'M 3.1'• customer locllliun 

methodology and an evaluation of the twO methodologies. ~lion Ill pro'•ides 

similar information for the model's customa llgii'C!IllLion methodologies. 'lbc 

models' provlJlon of dlstribuLion piAI•l is addressed in Section IV. 1\ summruy of 

key poinll iJ ptOvided in Section V. 

4 
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ARE THERE EXHIBITS TO YOUR TF.SnMONY? 

Y"- 1M followina iJ a list of the ExhibiJJ thAI accomp;u1y my 1estimony: 

KDD-1 

KDD-2 

KDD-3 

KD0-4 

KDD-5 

KDD-6 

KDD-7 

KDD-8 

KD0-9 

KDD-10 

KDD-11 

KDD-12 

KDD-13 

KDD-14 

KDD·IS 

The Road Network in Dixie County. FL 

Geocoded Locations In Dixie County, Fl 

Geocoded Locations in Levy County. Fl 

Gcooodcd Locations an Wulungtoo County, Fl 

Salellitc ObscmWoas in the Ylllkeeto"''ll Wire Cen1cr, Fl 

Effect ofSta'l'llplt Point Placement Oo Minimum Sponning Tree 

Mllteb 2, 1998 AT&T u part• to the FCC 

~tric Ring Analyals of the Yankeetown Wire Center, FL 

Figure I. Yllllkectown Wire Center: Distribution of Actual And 

BCPM prcdi~cd CoWlt.a. 

BCPM Ultimate Orids in the Yankeetown Wtre Center. fL 

HAl Distribution Cable Requimnc:nts 

HAI5.0a Clusten In the Yankeetown Wire Center. Fl. 

Figure 2. Stylized PNR Polyaon Cluster and the IW Equi valent· 

area rec~anglc (Ac:ccu Databuc:). Fiaun 3 Formation or the ItA I 

S.Oa Rectanaular Cl~ 

Using Minimum Spanning Trcc:s to E&tlmatc Subscriber 

Dispersion ancl Minimum N.-.wnrk L.coath 

1M "Short.c:t-Than·M inlmwn-Spanning· I rcc" Fallocy 

s 
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2 II. CUSTOMER LOCATION 

l A. RAJ S.Oa Cllltomrr Loealion MubodoloiiY 

4 Q. HOW DOES HAl 5.04 LOCATE CUSTOMERS? 

S A. As explained in the HAl Mo«l Docwnentalioo, "address geo<:oding .. is used to 

6 spatially loc:at.e c.ustomcra. First, an address dlltabuc is ocqllired from B source 

7 sueh BS Met:wnllil. which rupplics lldd.ressci to the mBSJoiTUiil mmketing industry. 

a These addn:$ses an: then in rut to gcoc:odiog sof'tW11K, which then determines the 

9 latitwle and longitude of !he~ on a map of the road-network. 

10 

1 1 When CUJ!Omm c:anno1 be acc\lllliCiy address·gcocoded, their loc41ions arc 

12 placcd wtiformly on the perimeter of the Census Block In which they arc loaued. 

1 l These cmimat.ed customer locatlon.t = atlled "lum>gatc" locations. 

14 

IS Q. OF TifE COMPLETE ADDRESSES METROMAIL PROVIDES. CAN TilE 

16 LOCATIONS OF ALL CUSTOMERS BE ADDRESS.QEOCODED'l 

17 A. No. P.O. Box and Rural Route addi'C$Ses cru~not be: IICCunalely gcocodcd. Since 

IS P.O. Boxes and Runll Route llddressc:s occur mudt more frequently In rurul BrcllS, 

19 thir affects the ability 10 aeocodc l.n rurul n""" substanliillly more thAn lt llffcets 

20 geocodlng In the urban III'CII. 

21 

22 Failure to ad<lrc:u-scocode may lllso result from incomplete informAtion in the 

2J I'OIId nc1work dalabcuc:. For example, con.<ldu a tluicmal Mrs. Emma Jone~ who 

l4 lives at 120 Town Road. To accurately geocode Mrs. Joncs' loc:ation. one nocds 

6 
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!btcc picccsofinfonnation in the rood nc1worl< dal4bclsc. Fil"'it, the physical road 

2 scamc:nt Town Road, the ponion of rolld between l\\'0 intersoc1iOIU, needs to be in 

l the dallba.... Second, the physical road segmm1 mUSI be identi lied with the name 

4 UTown Road.~ Finally, lbe oddress l"'lllge associated with ''Town Road" must 

s include "120." 

6 

7 The lcllding reason why CUSlomct locations in ruraillt'C4S cann01 bt: accllt'lltcly 

a oddrcss-geocoded is this roed nc:IWOrlc infonnation requirement. 1\!J M cxMlple. 

9 Exhibit KDD-1 shows the road nrtwork in Dixie County, Florida. Physical nmd 

tO segmenrs arc shown In blade. named roed segmcnu arc shown In blue, Md nMlcd 

11 rood segmentJ with IICidress l'1lllgCS arc shown in red. Customer loanioru cnn on.ly 

12 bt: accunucly gCQCOC!ed 10 lbe red road segments. The ponion oftolnl road 

ll se~mcnlS thtll arc named and numbt:red is quite low. l..css 1hnn 1% of1"" physical 

14 roads in Dixie County arc named and have address ranges. 

IS 

16 Q. WHAT SHARE OF CUSTOMER l.OCA T!ONS COULD BF. ADDRESS· 

17 OEOCODED fN FLORIDA? 

II A. The sponsors of HAl S.Oa filed with the FCC M u partr on February 3, 199K 

19 which presents the gcocodc mtcs oblained by the ltAI Model dC\~Iopers. by 

20 density 7.DDC, for 1hc SO $tll.es. For the < 5 li"" per square mlle dct~slty 1.one. the 

21 HAl Model developers could eccurotcly oddn:ss;~coeode the loeatlons of only 

22 34% of CIISIOmcn in Florida. The nationalavc:nae was reported AS being I S'~ for 

2l this dellliry :r.onc. Table 2 below shows all of the aeocodc rnte' for Florida. 

Table l . BAJ S.Oa Addreu-GtoCOCie Riles for Florida: 

7 
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4 Q. 
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CBG D~lly Zonr 

0-5 
5-100 

100 ·200 
200 ·650 
0150·650 

650.2,550 
2,&150- s.uoo 
&,000 -10.000 

10,000 . 

MCI ~po<t..s Suceeaolut 

Geocod.~ll 

34~ .. 
152% 
80'11. 
85'11. 
84'11. 
78'11. 
84'11. 
46'11. 
50'11. 

IS THERE ANOTIIER WAY TO EXAMINE nm OEOCODE RATE IN 

~ FLORIDA OTIIER mAN lliAT PRESEm'ED IN TABLE 2? 

6 A. Yes. Another Kl ofacocode success rntC!I has b«n provided by AT&T to the 

7 Fee to support HAl S.Oa. Tbcx daJa = SUCCC$S rntC!I by Florida win: (Xfi(Cf. 

R These dnl4, shown in Table 3, reveal that no rC!Iidcnti~l customer IOC4tionJ could 

9 be succeufully addrcss-acooodcd in 25 wire centers in Florida, or S.3% of the 

10 total wire centers in Florida. 

II 

12 Table 3. Distributloo of HAl Addnu-{;~od• Sutcas lUtts for Florida 

13 Wlr< Cen len. 

I• 

Oeococlo ~ we Count we Shu. 

a% 25 533% 

0. 10% 85 13 66% 

10. 20'11. 25 6 33'4 

20. 50% 10 • 05% 

8 
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30 - ~0% 20 4 26% 

40-60% 2~ 6.33% 

so ·60% 20 4.26% 

60· 70% 43 9.17% 

70-60% 78 16.83% 

60-90% 106 22.39% 

80 · 100% 43 917% 

100% 21% 

TOial 469 100.00% 

2 Another way to examine lhcsc win: caller level data Is 10 categorize wire centen 

l into density zones UJing win: c.:nter level densilies (density in Table 2 rd'en to 

4 CcnsUJ Block Group density,lhe rnc:arurc of densily used by IIAI 5.03). This 

6 is lower thAn lhc 34% reponed in Table 2. In fnct, on ov.:mge, the succe.u mte in 

7 the less lhan S line per squan: mile de.nshy zone is 22~ •. 1l1cse dalll for l\11 I lA I 

s "'ire c:cnlcn in Plorida are shown in Tnblc 4. Win: Clalter on:a is tnkcn from 

9 BCPM 3. I as the HAl Accet.S datAbase does not provide these dalll. 

10 
tl 

ll 

13 

Teblo 4. HAl S.Oa Addreu-Goocodo Rat•• for Florida: 

Wire Ccntor Ocmhy Zone 

OZ WC Count Average o.ococle Ralt 

<5 

5 ·20 

20. 100 

100. 2()) 

19 

71 

91 

52 

22.~3% 

23.30% 

46.83% 

68.17% 

9 

93.3 
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200·650 79 72.78% 

650· 850 20 79.8<1% 

650.2.550 82 70.16% 

2,550. 5,000 55 00.17% 

5,000 . 10,000 18 •0.87% 

> 10,000 2 21.19% 

Tot.! oCSII 54.7.% 

2 Q. HAVE YOU EXAMINED THE ADDRESS-GEOCODE RA TU FOR RURA l. 

3 FLORIDA? 

4 A. Yes, I hove. TableS shows the 1995 Census housing unil count for three 

s randomly selected rural Florida ()()Unties. Dixie ond Lc''Y Counties nrc localed on 

6 the ~ coa5t of northern Florida while Wa.shington County is locuted just 

7 enst of Eglin Air Fonle Base. All three countlc~ an: dlamcterized by low bowing 

a unil densities (i.e., less than IS bousina units per sqWU'C mil~). These eountic~ 

9 were selecled wing a MopBasic random &election program from a list of the 

1 o stntc's counties with den.fities less tlwl 25 housing units per sqU4rc mile and 

11 known to eonlain o BcliSouth owned wire cenler. Wire centers con1aining Native: 

12 American 1C$C1VDIIons. major StOtt parks. or predominantly wolcr were rejected i r 

13 they "'-ere selected. 

14 

1 s Also shown In Tobie S. for each county Is the number of Metro moil complete 

16 addresscll provided to INDIITEC on July II , 1998. the number of these oddrn~ 

11 that con be geocoded,lllld hmcc, the share of 1995 Ceruus housing uni~ ~~ Cllll 

1 a be: geocodcd. 

19 

10 

l 
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Table 5. AddtaJoo(;eoeodln& ID l..ow·Ooulry Cl'unties of florida 

2 

tttsc.n. ... 111101t1 onuou a.ocodlble C.nau. Count 

~lng ~ AddNUH Geocodal* 

Unltl Add,..." 

Olxll 7,361 2111 0 0% 

IAvy 14,011 7,074 3,748 27% 

Withington 8,4111 3.7~ 2.2~3 27% 

l 

4 Table S clearly Jbows thai the ilwe of tol&l customer locations (Census housi:!S 

j unill) thai can be seoc:oded vari01 actO$S c:ounllcs and can be extn:mdy low, 7"'m 

6 in fiiCt, consistent with the I !AI Model sponJOr findifli$. 

7 

I Q. YOU MENTIONED THAT TilE ADDRI!SS-OEOCODE RATE DIFFEilS 

9 BETWEEN RURAL AND URDAN ARI!AS. CAN YOU PROVIOli 

10 EVIDENCE OF TillS IN TIII!SE RURAL FLORIDA COUN11E.S? 

II A . Yes. 1be seoc:odc rates shown in TAbles 2 • S do not show the foci thAt customer 

12 loc:atlons in to,.ru are much more hkly to be &eocoded than those out of to"''ll. 

I J AI evidence of this, c:onsider the l.hree mJIP' of wire ccnlcrt in these couniiC$ 

14 pro•ided as WthibiiJ KDD- 2. J , ltld 4 'f'hcx maps show. by tal dwnonds, the 

" seocoded locatioN in Ibex Wire centers No custotncr locations could be 

16 11coc:oded in Dixie County (KD0·2). Usually one !1«3 thAt in rurnl cotu11lc~. 

17 a~cocodcd loc:atlons ltDd to occur in clustcn, ccntcra! on towns .. This is t/1e case in 

II both Levy (K.DD-3) ltld Wuhina~ton (KDD-4) Counties In Levy County, the 

10 acoc:odcd loc:ati01111 are clustered IIN!und the tOWI\J ofln111iJ, Willl$1on, Umnson, 

20 and Cb.irflmcl In Wasbiniton County. lliC &eocoded locations are clustcra! 

II 
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nroWld Chipley, Dl the in1ersc:c1ion ofln1crstn1e 10 and roule 77. 

2 

J In fiCI. the 34% geocode 1111c for the lowest dcnsiry zone in Florida n:ponc:d by 

4 the sponsors of HAl 5.0a likely ovcrstales the K(ocode role in the 1ruly nun! areas 

s for lhls reMOn. The densiry zones used to n:port these seocodc roleS likely 

6 contaln both 10wns and oul-of· lown mea.. He~Xl', an aggn:sate geocode rule is 

7 typically biahcr tllao what is 1rue for the oui·Of·town IIIUS. 

I 

9 Q. IS IT 1JKEL Y TI'IAT ADDRESS·GEOCODEO LOCA llONS i\CCURA TEt Y 

10 REPRESENT THE TRUE DISTRIBUTION OF CUSTOMER WCATIONS IN 

II TIIESE WIRE CENTERS? 

12 A. No. By examining actu•I IOCJtioru relative co geocodc:d IOCilclons, one con sec chllc 

I J indeed, geococled IOCJtions tend 10 be only in and around towns. despite there 

14 being housing unlts sca!1m:d throughout the win: center. 

IS 

16 Q. OlD YOU EXAMINE A WIRE CENll!R IN RURAL !' LORIDA FOR rill!> 

17 PHENOMENON? 

cs A. Yes. Addn:u·geocodcd locaclons were obusincd for the Yankeetown wire ccmer 

19 in Levy CoWlly. In addition. actual customer loc:4!ions "uc: oblainc:d through the 

20 analysis of a mtellite image for this wire ecnler. 

21 

22 Q. WHAT KIND OF SATELLITE IMAGE WAS USED FOR TilE FI.ORJOA 

2J ANALYSIS? 

24 A. 'fllc mtellho lmaac UJc:d 11 n:fomc:d to u a "IO.metct produce". Thnc i5, one pixel 

zs cqu.1s 10 mc1A:a oo a side. The imaae was tAken on Dc«mbcr 4, 199S from M 

12 
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altitude of 520 miles. It wu pwchased from SPOT Image C'orporotion and 

2 a:Wyzcd by ERIM (Environmental R~h Institute of Michigan). 

j 

4 Q. HOW WAS THE SA TEU.!TB IMAOE ANAL YZEO BY ERIM? 

5 A. Sina: the image i.t digitized. it can be loaded Into • personal computer and 

6 c:nllltl!cd on the computer monitor. ERIM's experienced imagery 111141ysts then 

7 visually identified houses on a Census Block by Census ntodc lwis. 

I 

9 Q. WHAT OlD YOUR ANAL YSlS REVEAL 1 

10 A. A map of the Yankeetown win: center Exhibit KDO-S shows the locations of the 

11 houses thai could be ideotlficd from the satellite image locations. Six hundred 

12 and thiny-thrce of the 2,119 housing units in this wire center could be geocodcd 

I l to the I-IAI Modell14ndards. It is clear that gcocoding doe$ not capture n 

14 slf.lllllic:ant ponlon of the customer locations in Flori& low-density areas. 

15 Moreover, Exhibit K.OD-5 shows thatoctuol customers nrc dispcn;cd throushout 

16 the wire center. 

17 

II Q. CUSTOMERS WHOSE LOCA 110NS CANNOT DE ADDRESS·GEOCOOED 

t9 ARE PLACED ON THE PERLMETER OF CENSUS BLOCKS. IS 111ERE 

20 EVIDENCE TUAT CUSTOMERS ARE ACTUAI.L Y I.OCATEJ) O"llH!R 

21 THAN ON THE PERl METER OF CENSUS BLOCKS? 

22 A. Y cs there IJ. It ls we that people tend to live along roads. It is also true lhnt 

2l roads aro: notlimhcd to the pcrim~r of Census Dloeks. For cxamplc. In Florido. 

24 44% of the populated roads in lhc low-density ~nsus DloeL (densities greater 

25 than 0 bot leu than equal to lO housing units per l(jii.I11C mile) o.rc '"interior rontls •· 

13 
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"The share or pop..latcd I"OIId milcaae !hat is ontenor to CC1UUS Blocks for !he four 

2 lowest density 7.0IICS in Florida is shown in Table 6. 

) 

• 

' 
6 

, 
• 
9 

10 

II 

12 

ll 

14 

u 

16 

17 

II 

19 

20 

21 

Q. 

A 

Tablt 6. Florida IDttrior Road• 

<5 

O.nalty 

(KIJ I SQMI) 

5· 20 
20 ° 100 
100 ° 200 

'4 of Popu"'Led Road a lila I 

.,.. tnt.tlor to C.naua Block 

In addiuon, "'ben INDETEC geococlcd custo~mt locallonJ on the counues of Lt-'1 

and Washinatoa we found that 32'~ aocl :~ •• rt":Jp«U•-cly, are located on ontenor 

I"OIIdJ. "These flndlnas are inconJistent woth !he placement of all non·grocodablc 

cus10men on !he pcrimaerofCcnsus Lllotka. Thus. HAl irusPI'f'Oprintely 

disrepnSJ !he f~~etlhat cUSiomcrs In rural ~~teas live along both interioo nntl 

IS TilE PLACEMENT OF SURROO" rEI OCA TIONS ON TI IE PERJMI!TER 

OF CENSUS BLOCKS A "CONSERV A TIVf" ASSUMPllON AS TIIC II AI 

PROI'O'NENTS CONTEND? 

No. By ucotUC1VIllve" l assume !he reference ia woth respcclto the dii{N"rjfan of 

customer IOC8llons. Exhibil KDD-6 proYlda an aample of ·•'here unofom> 

placement of CUAomcr 1ocauons alona I"OIIds both ulcnor aocl interior 10 • Census 

Block yicldJ a ,-,attr dUpcmoo (u PICUurCd by !he Monimurn Spannong I«< 

diswlce) than uniform placement along the C<!nsus Block boundary. 

14 
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In addillon, unlfonn pl~l alona Census Block boundariC$ is not 

2 conservative If artificial clustb"s arc formed along contiguous Cc:nsm Block 

J boundaries. 

4 

s Q. HAVE TilE DEVELOPERS OF HAl S.Oa PRESENTF..D ANAL TERNATIV E 

6 METHODOLOGY TO 111E SURROGATE PLACEMENT YOU DISCUSSED 

1 ABOVE? 

a A. YeJJ. On Man:b 2, 1998, AT&T filed wilb lbc FCC on a parte that pretalts on 

9 "altCTTllltive mclbodoiOBY for ddcnninlnt~ the location of customers who wen: 1101 

10 gcocoded to their precise stn:ct address location by lbc I !AI Model, vS.On." This 

II a :JOrlt is atl.acbed to my rebuttAl testimony as Exhibit KDD· 7. 

ll 

I) Q. WHAT IS TillS ALTERNATIVE METHODOLOGY mAT IIAI PRESENTED 

14 TO TilE FCC? 

IS A. The methodology discussed in tbiJ a parte lOCAtes customers wbosc addCC$scs 

t6 cannot be occuratcly geoc:odcd wilb.im a Census Block on lbc bMis of both interior 

17 liJld boundAry roads. 'lllis methodology uses the internal Census Block rood 

11 netwoO: much In lbc same way that BCPM h35 used all along. The a porlt 

19 J1aiQ, "We ore cum:nlly using the tame roads that111c claimed to be used in 

10 BCPMJ." (Emphasis eddcd). 

21 

n Q. IS IT TRUE TII.AT A MODEL WHICH ADDRESS-OEOCODES SOME 

lJ CUSTOMER LOCATIONS IS NECESSARILY BBTI"£R mAN ONE THAT 

24 DOES NOT USE ADDRESS OEOCODINO'/ 

No. Firat, the mere usc of addrcss-gcocoding dOeJJ not n«c$SSVVIy mllkc o model's 

IS 
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eus10mer location mctbodoJ, I)' bctler than one which uses some Olbcr te<:hniqUt 

2 to locate~- This qumcn1ls especially suspect in the low-<knsity arcu 

) where: the addn::ss acocode ntc is t~lmncly low. Consequently. the IWCTiion of 

4 accuncy of HAl's placement of C\Ul.Omcn in nual areas depends mtically upon 

s the erroneous uswnptlon that customers live on only p.'limeter road.!. 

6 

7 Second, the degree to wbJch a model uses address-geocoding need.~ to be 

: dclermincd. For example, as~ later, the addrcss-geocoded and surrogate 

9 locations arc: U3Cd ooly to define the perimeter of the PNR polyaon clusters an the 

10 ~W snepocessing ~&~~ge. Once IIAI 111111Sf\lrms the PNR dUSICrl, gcneratin& ne" 

11 HAl clu.sten that enc:ompess a different geognpbi<: lltQ than the PNR du.sttrs. 

12 the customer lAtitude tnd lonahudc lnformadon is diSCArded. This information In 

l l no wuy entcnthe Access cbtabue UKd by IIAI S.Oa. 

u Q. WHAT IS YOUR OVERALL ASSESSMENT OF lliE IIAI ClJSl OMiiR 

16 LOCATION METHODOLOGY? 

17 1\ Ftrst,the IIAI customa location mctllodoloar is JC\~r<ly limited in ita ability 10 

11 use gcococled data, espec:lally In nual &IQS, Sinct the rate of succ:tSSful add=s· 

t9 gcocoding is low in rut'll!low density amu, tlus mcthodoloay rc:hts htavil) on an 

20 inlldcquatc tstimatc of cu.stomtr locations. This tstimation pi Bets customers on 

2 1 the perimeter of Census Blocka, dlarc:aardinatlic fa.:ttluu customers live alon11 

12 int~ritlr rollds u well. 

u Secondly, despite claims by the IIAI proponcnta tluuthe IIAI t:u.stoma location 

24 methodology I'IIOrl! oc:curately lOCAtes customers than BCPM. pa.nicularly '"lhc 

2) low-density arc:as. this conclusion tS <»untmlllutth~ s,ivcn the limitations ju.st 

l6 
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dc:sc:ribcd. Furtbennorc, AT&T has not provided any qWintil.lllivc cvidcnc,c to 

2 substantiate this claim, llOl' hu it provided the Wlderlying dlllll for the geocoded 

l and surrogate locatioo.s as requested by Bell South in discovery. to permit such 1111 

4 analysis. 

s B. BCPM 3.1 Customu Location Mctbodology 

6 Q. WOULD YOU PLEASE BRlEFL Y REVIEW DCPM'S CUSTOMER 

1 LOCATION METIIODOLOOY? 

I A. BCPM 3.1 assumes thai customers lli'O located on or neu roads and u.ses dellliled 

9 roud·mileage information to allocate U.S. Ca1sus housing unit.s tounts within 

10 Census Blocks. Speeilil:lllly, a ~fishnet~ of microgrids, eacll roughly 1.500' by 

11 I ,700', is placed over a wi~ center. Census Blo<:k housins unit couni.S nrc then 

12 allocated to~ mic:rogrid ~on e.oeh microgrid's share of total Census Block 

1 l road mileage. 1be cud result is a statistical distribution of customer locations 

14 across the microgrids of a~ center. lMt is, the process yields the likdy 

IS (estimated) location ofcustomm within a wire center. 

16 

17 Q. HOW ARE HOUSING UNJTS DISPERSED wrn IJN A MICROGRIO? 

IS A. 'The custo.mer location JlK'thodology result.s in o housing unit count for each 

19 mic:rogrid. However, BCPM effectively assumes. for purposc3 of estimating 

20 distribution cable dlllll\nces, !hat housing unit.s are cvatly distributed along the 

21 roads within a mlcrogrid. 

22 

2) Q. DID YOU COMPARE BCPM'1 CUSTOMER LOCAllON PREDICTIONS 

2A Willi ACTUAL CUSTOMER LOCATIONS? 

17 



A. 

2 

) 

4 

Rcl.lit~al T ndmony or 
Kevin T. Duffy-Ocno 

9 4 2 Oock<t No. qS()696-TP 
Sqllnnb<r 2, 1991 

Yes. A lcey lcSI of any custom~; location methodolOll)' is \vhclhct the model's 

estimated customer locations are C:OtUistcnt with actual customer locations. This 

is of paramount importADCC: in the: ruml, low-density oren since Census Blocks nre 

quite hu&c in these IU'CQS. 

6 The first step was to choose 11 BeiiSo uth • FloridA win: c:mtcr in a low-density 

7 aren. As dexribed =tier, this selcccion was llUide randomly and resulted in the 

1 Yankeetown win: center in LeYy County. BRJM then analyzed two l!Utcllitc 

9 photogrnphs that c.oven:d this wire \lCfltct and Identified house: locations. 11~esc: 

10 locations (latitudes and longitudes) were then dlgiliud with the result being the 

11 ltltlp presented as Exhibit KDD-5. A!! Exhibit KDD-5 shows. house locations are 

12 !IC4ttered through out the win: center. 

I) 

14 The next step is to overlay this map with concentric circles each with a mdlus l-

IS mile greater than the previous clrelc's. TI1is yields "ring~" around the c:mtral 

16 office "bull's eye" with a width of I mile. Tile idea. is to count the number of 

17 aetual houses thAt fall within each ''ring." TI1ex counts = summed a.nd tl1en 

18 plotted against thc ring's oltlcr~ge dinance from the central office. The result is 

19 the distribution of actual housea as measun:d against distance from the ccntml 

20 office. 

21 

22 Tile lllllP shown in Exhibit KDD-8 (with thc: concentric ring5) is n"'" overlaid 

2l with BCPM's microgrids. As noted earlier, housing units are allocated to the 

24 mlcrogrids In thc: wire cent.cr baicd on CAcll one'sahnn: of livnble mad mileage. 

lj Using the centroid of the miaogrid, cud~ mlcrogrid is assigned 10 an appropriate 

18 
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rina and the number or 8( 0M predicled housiog units is summed for each nna 

l This Slcp yields lhc cliJVibution of BCPM predicted bowina units as mcuwcd 

l apiost lb dist"»' from the cenual office. 

5 The uctual house and BCPM hoUiina unil diSiributic.u for YllllkC<'IOwn nrc show •. 

6 gntphically in KDD-9. Flaun: I. AJ one would cx~t.lhe majority of houses 

1 (62%) is actually located within 3 mile11 of 1M ccnlTlll office with the: dostribulion 

a blovin& a •tong tall." Fiauoe I alao lhows !hat the adual and BCPM distributions 

9 arc a very dose IIIIlCh. Sinct the "aduals" arc linale. dctached·llowc$ and lhe 

10 • pn:dlcted" arc all bousloa units, Ibm: c:uu101 be an exacl ORC'-10~ maleh 

11 What we arc looklna for is the knckncy of actualloations 10 lie ,.'hctt OCPM 

12 predicts lhrm to be. 

I) 

14 For '-'lC.IImple, 62~. of aetuallocalions arc "11hin 3 miles of the C<'nlnll office. 'l1oc 

15 comparable fiaun: for BCPM's predicted houslna wtlllocalion.t i.s 66%. AI I 0 

16 miles. the pcrccm.aaes arc 86 and 18. Mon:o\'cr, lhe simple corrclalion belwtcn 

11 the •ctual house COWJIS and BCPM's predicted housiog unil counts across the: 

11 riogt is 0.99. Heoce, BCPM's customer loalion mcthoclolory. using thi.s 

19 bc:nc:lvnlril. accuralcly identifOCJ the: actual disuibu1ion of cuslomcrs "nhm lhos 

20 wire ccn~a. 

21 

n Q. I) tO YOU PERFORM A SIMILAR EVAI.UATION OF TI~Z II AI ClJS I OMI'.R 

2l LOCATION METHODOLOOY'/ 

2• A. No. BciiSouth reqocsted in di.OO\'a)' !hall\ T.t1 provide the: customer loalion 

25 dala l'iC cmylo pcrf'orm thi.nnalyw /\Tct.Tclalmcd thallhc informAtion 11 

19 
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propriewy and ~fused to produce it. Thus, 1\ T & T lw refused to prm ick the 

2 data nc:c:dcd to conduct a c:om~ble test of the l lal/ield model. 

J 

4 Q. WHAT IS YOUR OVERALL ASSE.SSI.~ENT OF TilE BCPM CUSTOMEK 

s LOCATION ME"rnODOLOGY7 

6 A. Sin.r:e lbc: ra1e of ~cocoding is exll'elllely low in lbc: =as of prim;yy 

7 interc:st for unlvct1&1 tcrViec:. most. if not all. customer loeatioru must be 

1 estimated In lbc: low-deruity areas. Usin& road infom~ation is o losical npprooch 

9 for enjmatlna c:usloma locations. Not only Is ll~e ~hllioruhip bc1w«n C:eruus 

tO Blocl: road mil~ and housing unit couniJ tmpirically \'Crilioble butlbc: 

t 1 methocloiOI)' is bued on a comprehc:nshc: datab&se. That ~ 1'010 data are 

ll rc:uonably complete for every Census Dlocl: In lbc: country. Addrcu daiJibucs 

I) 1m: IIOL 

t4 

ts Morcover,lhe 10undr1Css ofBCPM's approxh has been validated by cornpann~ 

t6 lbc: QI:SIOmer locations prcdtcu:d by lhe DCPM model " ith real·world customer 

t 7 locations. As pracntcd abo\>-e, such a test of OCPM's I'Oid·bascd methodology 

11 indicates llw il ciTcctively predicts lhe actual distribution of houses, as a related 

19 to distance from lhe central office, In lhe Yankeetown wire center. 

20 

21 Ill . CUSTOMER ACCRECATION 

2J Q. HOW DO TlfE COST PROXY MODELS USE TilE CUSTOMER LOCATION 

24 INFORM/\ TION? 

2S A. The nex1 step In lhe modcling proccu Is to ftiiiii'CI!OIO customers into telephone 

20 
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saving ucas. These serving areas a.n: the fwxwncnw WliiS lhatiiTC Kn C\1 by the 

1 wirc·bascd network. A brid pcaentatlon of the models' agg~q~a1ion proccM is 

J nccesury a il bridges my discuuion of lhc customer locat;on and distribution 

6 A. RAJ 5.0. C••tomcr ~!loa Mctbodolol)' 

7 Q. HOW OOBS HAl S.OII FORM ITS TELI!PIIONE SERVINO AR EAS? 

I A. Onoc lhc ldclrc:u-acocodcd and SUJTOgale customer locations 11re dctcnnincd. a 

9 pcoecs~ developed by PNR and Associates (PNR) dctcnnines dustm of 

10 cUSIOmcn. ThU pcoceos b clc:Kribc.l1n the HAl Model Docwneouauon 111 »«lion 

11 S.S. Tbe documentation indicates llutl then: are ~eva.! criteria used 10 dC1crmonc 

12 lhe ultimalc size of a cluster. These stated criteria are: (I) no poinl inn chl'lter 

' ' may be more IIWII8,000 fcct distant (bn.tcd on right ungle routing) from the: 

t4 clustets centroid; (2) no cluster may exceed 1.800 lines in sitt; and. (3) no point 

u in a cluster may be fartba lhan two miles from 11"1 nearest ncighbo.r. 11>c: end 

16 result of this piOCCIS is. JC1 ofimgularly wpo:d polygon clusters 

17 

II Q. WHAT ARE OUTLIER CLUSTERS? 

19 A . Tbe process clc:Kribcd above applies 10 the ··main .. clusr.:rs. which coouill of S or 

20 more loc:etions. PNR alJo ldcntilles very small clustm. e~lled outlier clusters. 

21 which consUl of 4 or lea locations. These ou11icr cluster~ an: .. homed'' on 11 

l2 parent main duster and are JUUng toac:thcr in II AI S.O.. by Tl road cable: In 

l ) BeiiSouths's Florid4servlce territory. theft are 5,948 main cluslm and 210 outh<r 

14 cluster&. The main clustm..:count for 99.99% of lhc louliOn.\ and 99.99".4 of lhc: 

21 
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l In the discussion that follows, "serving areas .. in IIA I 5.0a are synonymcus "'ith 

• ""maln c:lust.cn." 

6 Q. VISUALLY, WHAT DO THE PNR POLYGON CLUSTERS LOOK Ll KE? 

7 A. Oivm that AT.tT ~fUJcd to provide BciiSouth the ncccss:uy <1314 whm it ""-' 

a request.od through the diJcovcry process, it I$ not po$Sible to gmphically depict the 

9 actual PNR pol )'lion c:IWiall for a wi~ center in Florida. 

10 

II 0 . BCPM 3.1 CuJtomcr Aanption Mtlhodolol)' 

12 

I) Q. PLEASE BRJEFL Y REVIEW BCPM'S CUSTOMER AG<iREOA TI0!-1 

14 METiiOOOLOGY? 

IS A Once housing unitJ and business lines are aJIOClltcd among the miCfOirids'" a 

16 wire cc:me:r, mic:rDflrid.s (aJooa with the Htlmalcd locations "'thin caeh m1Crullnd) 

11 are •a~aatcd mto tc:lcphooc Carrier Service A~ !CSAs), ~fmcd to as 

11 "uulimllte gridJ." Ulti1111te gridJ 111llf1C In sit.c from o single microgrid (In the 

19 high-density lii'CU) w appC'Oxlmatcly 12,000 fce1 by 14,000 feet. roughly 6 iqWitl: 

20 miles. in the low-density arcas. 

21 

21 In rural, :Ow«nsity arcu, a BCPM ulumate arid ••tuatcd awa• from the edge of 

d the wi~ center b typically a rcc:14naJc thai is 8 contiguous micrognds "'1dc hy 8 

24 contiguous mlemgridJ 1111. 

u 
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2 Q. VISUALLY, WHAT DOES THE BCPM 3.1 ULTIMATE ORJD NETWORK 

3 LOOK LIKE? 

~ A. Exhibh KDD-10 shows the Yanlr:ee10wn win: center 1\ith ac:tu:llocaloons. 

S overlaid with the BCPM ultimate grids. Also 1hown is the number of housing 

6 unlu pn:dlded ID reside in Cllcll ultimate grid .. Thm: 11te S I ultimale grids :n this 

7 win: center. The nwcimum sittd grid iJ 8.3 sqiW'e miles. BCPM 3.1 piiiCCI 

a 2,392 bousina units (1,86S hoUJCholds) in this win: center lll1d lSO business 

9 l001tions. 

10 

II Q. ONCE ~ULTIMATE ORJDS" ARE FORMEO,IIOW ARE CIISTOMI:It 

12 LOCATIONS TREATED WI1WNTHE ULTIMATE GRID? 

13 A. Customers 11te Jtlll localed within the ultirruue grid in the microgrids tO oYhich 

14 they wm: originally assi&ned. 

IS 

16 Q. HOW OOES THE BCPM CUSTOMER AOGREOA TION MEll~OOOl.OG Y 

11 Oli'FERFROMTHATUSEDBY HAl S.On? 

ta A. The I'NR methodology ls a ~nearest neighbor" methodology whcn:by o cluster b 

19 formed from the wbottom up. M DiJwlce 10 the MMCit nriaJ!bor is 0 primary auide 

20 in this pcoc:css. Tbe BCPM methodology s14nS with 111ll1Cr0glid. 1 112s• of 1 

71 dearcc: latilude and lonaltude grid eomisting of, at the most. 64 micrognd.s, and 

22 acclut lo determine If this an:a C4D be broken Into lllliAller serving .l!eM. lienee. 

23 the OCPM mdhodology ill "top down" apptOACh. Density, or concentrations of 

24 line3, iJ the primary guide ia the BCPM process. Doth methodologies yield 

25 serving areas of vvying slua, with latBct areas saving the lowtr.OCil)oty LOnes. 

:n 
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WHAT IS niE NEXT STEP IN TifP. MODELING PROCESS ONCE 

s CUSTOMERS ARE AOGREOA TED INTO SERVING AltEAS? 

6 A. TI~e next step is to deaign a dlatrlbution ncti\\'Ork ,J 5CIVc th= lll1:tiS from the 

1 cwmu location of the cenll1ll office. My focus in thiJ acction is on whether the 

a models estima!e coouah "distribution" plant to scn"C customers in the locations 

9 assumed by the models 

10 

tt A. tiAl S.Oa DlalribatloD DbuD« Ertlmatlon 

12 Q. II OW DOES HAJ S.Oa ESTIMATE TI~E AMOUNT OF DISTRIBUTION 

13 CABLE DISTANCE NEEDED TO SERVE CUSTOMERS IN TI IE 

t4 l.OCA TIONS WlrniN niE PNR POL YOON CLUSTERS? 

U A. This is a multiple step procc$S. The first 11ep i.s all'llnsformation of the im:guiMiy 

t6 shaped PNR polygon clust.en into rcc~anaJes The second step IS pli~Cc:mcnt of 

11 cu.stomas within these I'CCI&IIIIes.. Tbc last step is the design of a branch and 

I I backbone oet\lo'OJk 10 ICfVC these CUSlOma'S 

19 

10 Q. HOW DOES HAl 1•1 :ANSf'ORM TI IE PNR CLUSTERS? 

21 " · HAl S.Oo converts PNR's im:gullU' polygoru into the model's rccWlgullll ~erving 

ll areas in two 11ep5. f'il"ll, for each of1'NR's polygon clusters, I lA I S.Oa forms a 

2J "minimum boundina rectanalc," a R'CUnalc that cuctly bourw the clu•t<r'a 

l4 "convex bull." by enclosing the polyaon's four most northerly, wuthcrly, easterly 

::!4 
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nnd westerly coord.ll41es. (Sec Exhibil KDJ).I I for an iliU$tnltion.) This 

2 minimum boWldina rceWl!lle bas a North-Sou!b, WI-West orienlation. 

J 

4 Next, HAl 5.04 convcrts cacll minimum bounding n:ctaDgle into an ·cquivalenl· 

s area" m:tanglc. The model performs lhls second step by forming n n:cUU\g.le whh 

6 the same area as the Ulldctlying PNR polygon cluster but wilh the "aspect nuio" or 

7 the minimum bounding ~'CCW~glc. An~ nuio is the ratio of a n:clanglc's 

8 beigbtlo its width. HAl S.Oa U$C:S the resuhing equivalent-area n:ctllngles u the 

9 telepbcme ICO'ioa III'C&S lnltrr.alto f/AI S.Oo. Tlun is, these on: the 1111:4.!110 which 

1 o the HAl model "builds plant •· 

II 

12 Q. 

l l 

14 A. 

WHAT DO THE MAIN, "EQUIVALENT-AREA" RECTANGULAR 

CLUSTERS LOOK LIKE IN FLORIDA? 

Ex.hlbil KDJ).I21hows the Yankeetown win: c.-nter and the rectangular cl.aters 

ts as derived from the elwter Aecns dalnbnse accompnnying IIAI S.Ort. In !his " in: 

16 c:enter,HAJ S.Ort assumes then: an: I 5 main cluster.~ and 3 oulllcr cluslcr.l. 

17 Ninety-nine point eight pcn:enl of the locutions nssumed 10 exist in ll1is win: 

II center an: placed into the main clusters. T11e lnrgest maio cluster i$ 13.8 squnn: 

19 miles. In the Sllllc as a whole, the largest HAl S.Oo cluster is 20.2 square miles in 

20 s~ 

21 

22 Q. ONCE THE RECTANGULAR MAlN CLUSTERS ARE FORMED. FOR 

2) MODELING PURPOSES, HOW ARE CUSTOMERS LOCATED WITIHN 

24 EACH RECTANGULAR CLUSTER? 

2J A. HAl S.Oa assumes thnt customer Iolli nrc, CSJCnlially, evenly distributed within 

25 
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) Q. HOW DOES HAJ S.ln DESIGN TilE DISTRIDU110N NETWORK WITIIIN 

4 TI£E MAIN, RECTANGULAR CLUSTERS? 

5 A. Distribution plant is modeled in a simple b11l11Cb and backbone conflgurntion. 

6 HAl S.Oa assumes cll$lomer lots are essenlilllly e\.-nly distributed within cuch 

7 main cluster. Each 101 is assumed to be twice u IAII as it is wide. The si7.c of 

a each lot is simply the erea of the polygon clll$ler divided by the number of 

9 locations. If the model cletcnnines that mon: than one DLC is needed. then 

10 connecting cable is alsop~ 10 connect the centroid of the main cluster (wh.re 

II the sub feeder tenninale$) with the DLCs. 

11 

ll Q. DO THE EQUfVALENT·AREA, RECTANGULAR MAIN CLUSTERS 

14 CONTAIN ANY INFORMA'nON ON TilE LOCATION OF TiiE ADDRESS· 

1 s GEOCODED AND SURROOA TE LOCATIONS USED TO DITFINE TilE I'Nit 

16 POL YOON CLUSTERS? 

17 A. No. 'The equivalc:nt-erea n:c:ungles are a modeling tool used by HAl S.O~ to 

11 estimate the amount of disttibution cable needed to serve customm in the 

19 locatiODJ wilhin the tWOCialcd PNR polygon clusten.. The addres$-gcocodcd and 

lO surropte locations arc Ulcd only in the dctennlnatioo of the PNR polygon 

21 clusters. Onee the lhape and an:a of the PNR polygon clusltf'S arc determined, the 

22 information on the gcocodcd and surrogate locations is no longer used by IIA I 

u S.Oa. 

24 

25 A visual 1epe:seruatioo may bclp KDD-13, Flaur bhows a Jtyhzoed I'NR 

26 
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polnon dusta" (oo lbe left) 'IO.ith 191ocatioos Jpalially located. lnfomwion on 

2 the c:uct~J*ial placemau (by PNR) of lheJe 19 locations is nol provided in the 

l IW 5.0. Access da,.t.,.. nor is lnfonnation on the sh4!'e of the polygon clust(f 

4 provided. We only know that there IU'C 19 locotions associated with this ciUS1(1' as 

5 well as lhc IU'CII, location, IUld dimensions of the cquivalcnt·IU'Ca rectAngle. Wh~t 

6 is provided in the HAl S.O. ACClCSS deJ•be'C Is the conespondine cquivnlcnt·arco 

7 tcet&ngle lhown in Fis= 2 (on the right) • 

• 
9 Q. DO YOU HAVE A CONCERN wm I II OW 1l!ESE EQUIV ALENT·A REA 

10 RECTANGULAR. CLUSTERS ARE FORMED? 

II A. Yes, aince these I'CC'tlllilct are Wled in the dc1.mnination of diwibution pl111t 

12 d!~. 1be COCICCI1\ wilh Ibex n:ctAnauiAt clusten islhat, although the ~~elual 

ll 1izes and abape$ of the underlying (polygon) rlustcn are not revealed. the 

14 cqulvalcnt-an:a rectAngles can bear lillie relationship to the undn-lylna shape of 

15 the PNR polygon dUSler. Exhibit KDD- 11 dtiCUSict Ibis in detail. 

16 

11 Q. WHY IS IT AN ISSUE IF 1l!E RECTANGULAR CLUSTER DEARS Ll m.t• 

II RESEMBLANCE TO 1llE SHAPE OF TilE UNDERL YINO PNR CLUSTI;R? 

19 A . 

lO of c:USIOIDCt dispersion. ThAI is, the dispersion of cus10mcn tJJSlltMd (or 

11 ctlimatina distribution diJIIInca can be lc:sJ than the lc"cl of dlspcnion that 

22 occun In the undertyina PNR polyaon clurtcr. Thcl ruult is tluuiiAI S.Oa eM 

2l estlmale too Uule distribution dislanc'! 10 connect c:USlomn-s in the locations 

24 wilhln the PNR c:lusW't. 

27 
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Q. CAN YOU PROVII)E A VISUAl. DEMONSTRATION OF TIUS ISSUE? 

2 A. Catalnly. KDD·IJ, Fiaun: 3 shows a cluster of cwnomer locations, 110me 

J &cocoded. lOme sunople. This polyaon clUJter is lrllllSfonned by IIAI 5.0a inlu 

• a m:t~nale that is uxd in lhc estimation of distribution planL Ahhouah HAl S.Oa 

s COCIS1BinJ the 1ll"C8 of the~., dUSICr 10 UIC area of the PNR polyson 

6 cluster, the ruulllna rec:tanaular clusaer may beat link n:s.:mblance to the sh3pc 

7 of lhc underlyina PNR polygon cluster of eustorntr IOCDiions. The uril!lMI 

a customer loeallons u \\'ell 11.~ the original distanc:c between these IOCDtie>ns 111e not 

10 

II Q. DO YOU HAVE A CONCERN WITI I TI IE IIAI S.OA DISTRIBUTION 

12 NETWORK OESION WITIITN TilE MAIN RECTANGULAR CUJ!>'TI,RS'/ 

IJ A . Ya 1l1cn: is an assumption tlw reinforces lhc effect on the estimated 

•• distribullon dlstance cauxd by the compression of customer dispcn~ion discussed 

IS above. This assumpllon concerns the ploccmcnt of the branch and bzu:kbonc cable 

16 within the INin I'CCII.Ilaular elUSierS. 

17 

11 After produclna the customer loiJ, HAl S.Oa ploocs backbone distribution cable 

19 venically and branch cable horizonllllly. Oecausc bmnch and backbone cnhlc 

20 extc:nd.IIO within one lot width (dcplh) from each rectangle's boundary, low· 

21 density recunaJesuc ~ by locations (i c • IU\Idura) thAt mwn be 

22 compressed around the intnior IOIJ in onkr 10 be I"CIICbcd. Now this iJ not a 

2J problem in clustcn lhtt are dcmcly populated. I low~''"· in sparsely populated 

2• c:lwncn, the usumcd IOIJ uc ~'crY luge and the eompc'CSSioo around the intcn.>r 

lS loiJ iJ much aruttr. The tol&l effect of the transfomwlon process coupled with 
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this assumption ClOQCCITung branch and backbone length is o tendAncy to 

2 undetat!mate the distribution distance. A~n. ((xhibit KDD·ll lllustl'lltes t-ow 

J this underestimation can occur. 

5 Q. WHAT MEASURE CAN BE USED TO QUANTIFY TilE EXTENT TO 

6 WHICH nfE HAl S.Oa UNDERSTATES DISTRIBUTION DISTANCe? 

7 A. The Minimum Spannina Tree ("MST') can be used to provi<k 1111 appropriate 

a lower bound for quanliiYina customer ditpenion. The MST is the most 

9 conservative mcaaurc of the minimum diJ1anee rcquirc>d to connect All customer 

10 locations. AJIUCh, it provides a measure of CUS10mCr dispcnion. 

II 

12 Simply, the MST ofa ICI ofpoinu is that set of connecting line scgmcnu whose 

1l totallcnath b the zhortut posslblt for thl1 set of points. The anachcd paper. 

14 "Using Minimum Spanning Trcc.sto E&tlmotc Sublicribcr Dlspc• ·'on nnd 

15 Min.lmum Nctwoct Lalatb~ (Exhibit KDD-14) provides fwthet rationale for the 

16 uscfulncas oflbc MST. Tbc au.chcd piper abo pro•idcs a Slq>-by·J1cp example 

17 of how o MST Is calculated. 

II 

19 Q. IN REALITY, ARE NETWORK DISTRJBUTION DIS'rANCES I.IK£1 Y 'I 0 

20 EXCEED TiiE MST DISTANCE? 

21 A. Yt::$, for the simple rcuoo lhll Ktual d!Jtribuuon diStances likely exceed the MS I 

2:2 distance. For example, IICiual dJJ1ributlon paths must adhere to righu of w~y 

2J (c:.g~ J1rcct.s). Tbc MST ipre:s any such consuaints and limply tnea.rutcl the 

14 shortest way 10 connect bouKs with a stralghtlinc As such. a MST segment will 

2S tmversc stmlght oc:ross a lake: ra.thcr lhllll follow a rond nround tltc lnkc to reach 

29 
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l Q. CAN YOU PROVIDE AN ANALOGY TO HELP EXPLAfN TilE MST 

4 CONCEPT? 

S A. Yes. Suppose lhat an interstate highway is to be consliUCted directly between 

6 GAinesville and JDcbonville. We know that as lhe crow Oie3, the D<'rinl dist:~t~« 

7 bet~ lhcsc two c:ilictll approxlmatcdy 6S miles. Cle:arly, the constructed 

I interstate lh.al connects lhcsc two cities cannot be shoncr than 6S miles. If it wt'rc 

9 then cars v.-ould have to "fly" over lhe gJJps in lhc highway. Realiscieally, thr 

10 amount of interstate highway distance c:onstruc:ted would be greater lhlln the 

1 t "crow" dlstanu liS nan.tnll bcuriers, rights-of-way, nnd olhcr obstneles would ha\'C 

12 to be factored into lhe routing of the hlghWily. 

13 

14 Hence. lhc MST distance should be considered liS a "reality check," ""' as lhe 

1 s nmount of distribution distanc:c lhat a model should estimate. A model should 

16 estimate a dlslrlbution distanu thnttSX«eds the MST distance. 

11 

" a. SHOULD THE MINIMUM SPANNING TRrl DISTANCE BE CONSIDERED 

19 A 'LOWER OOUND' FOR A REQUIRLL> AMOUNT OF OISTRIIlUTION 

20 DISTANCE? 

21 A. The MST should nol be considered liS a "lower bound" for n required amount of 

22 distribution diSWlCC. Such o lower bound likdy ex~tcls lhe MST for the l'\."ll50n 

2l given above. Our analysials based on I he prc.misc that if a model' a calculated 

2• dlllttibution distance Is Jw lhan the MST "" tanec, then It Is lw than the 

)0 
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minimum diSlAilCC required for a fu..ctional distribution network. 

2 

3 Q. IS IT TRUE mAT Tim MST DISTANCE MAY NOT BE THE SHORTEST 

• DlST ANCE CONNECTJNO A SliT OF POINTS? 

s A. Thcotrtically ~·kina. yes. By adding points (nodes) one L;ay be able 10 reduce. 

6 under certain conditions, the dls1Ancc: needed to connect the originAl set of pointo. 

7 However, in most CASCJ of int=st. i.e., gualu than S IDCJJdons. h is very 

a diffiQlJt 10 find a connecting diS~ana: that is les:s tluln the MST distance. Exhibit 

9 KDD·l S discusses thiJ in more detail. 

10 

II Q. DOES Tim MST TEST 11iA T YOU ARE PROPOSING CONSIDER ACTUAL, 

12 I.E., "REAL-WORLD," CUSTOMER LOCATIONS? 

13 A. No. It Is imporunt 10 reallz.e thct the test I am proposing is one for eXAmining 

14 whether HAl .S.Oa estimates enough distribution cable dislJUlcc to eoMect the 

IS c:ust.omen in the loalions assuiMd by IIAI S.Oa, L~ .• In th~ PNR du.rlus. not in 

16 their "real-world" loc:a~ions. A compr~h11MIVtt database on the real-world 

17 locations of all c:ustoi!IUI is n ot available. Hence. this is a test of a model's 

18 "internal consistency." 

19 

20 Q. DID YOU USE THE MST TO DETERMTNE IF I lA I .S.Oa UNDERESTIMATES 

21 DISTRIBUTION DISTANCE FOR BELLSOUTH'S FLORIDA SERVICE 

n TERRITORY? 

23 A. Yea. We fi~ c:a.lc:ulalc:d the MST dlsUUlc:C for each PNR lm:gulat polygon falling 

2~ wilhin BcUSouth's wire c:en1tn In Florida. The MST diS~.anee rerresents the 

31 
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minimum distance n:quiml&o ~ !he gcocodcd and surrogate cooniiNUeS 

2 mcompused by C8Cb pol, 410n. For ach NJrrapolldllff equiVlllcnt·:un. 

l rcc:I&Qguilr IIWn clustcf formed by I IAI S.Oa. we then oompcred !he MST 

• dislana: wilh the distribution route dUtanclc: calculoted by I lA I S.011. In mllkin11 

s thla comporison. we added drop lcnatlu Md conncctin11 cable length! to the 

6 distribution route distance calculated by IIAI S.Oa.. 

7 

I Q. DID YOU ACQUIRE THE COORDINATES FOR THE OEOCODED AND 

9 SURROOATE LOCATIO.~S FROM TilE ACCESS DATABASE TIIAT 

to ACCOMPANIES HAIS.Oa? 

II A. No. As discussed earlier. the Ae«S! dai.Dbasc thmt accomp;llliC! !he HAl model 

12 dOC! not coolDin lillY informallon on the originmllocallon! in !he PNR polygon 

tl clustcn. A data request was made off AT.tT 10 obtain the MST distAnCe. ba.scd on 

t• a prognm supplied 10 AT.tT by Slop WalCh Map!. We received for each HAl 

IS 5.0. ciUJier the MST diStance. but W1U not provided any gcocodcd or surroaote 

t6 locatiON. 

t7 

II Q. HOW ARE YOU DEFINING *UNDERSTATEMENT OF DISTRIBUTION 

19 DISTANCE"? 

20 A An undcntatcmcnt or ""shortaae'' occun If the MST distance is arcatcr than the 

21 distribution rowe disi.DnCC calculated by I lA I S.Oa. Again. this don not Imply 

22 thnt the MST I• a lower bound for n required amount of distribution dillnncc. h 

ll aim ply meant the model it not PfO'idlna for c:nouah distribution disWlCC to 

2• connect aU lhc ~ locadonJidcntlficd by PNR in the wxlcrl>•ina polyaon 

H cluster NSUrl ~~~~ sltonat dlsttJII« cofi/I6Mntlotl tlt•t Is tlt~or~tlc•lly posslbl' 

32 
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2 Q. WHAT DID YOUR CALCULATIONS OF Tl IE PERTINENT MINIMUM 

l SPANNING TREES REVEAL? 

4 A. U&ina the HAl S.Oa defauh drop knath.s. we c•lculated the diff=ncc bcl\\ttn the 

s MST dUunce and !be clisuibutloo route disunec calculated by HAl S.Oa for each 

6 main duster. Table 9 presenu a sumnwy of our findinp. again by density 7tlnc. 

1 Table 9 'lhowslhe cumulative &mOW\1 by which lhe HAl S.Ot calculated 

1 distribution lOUie dl- falls shon of the MST distAnce ("shonnac"), the 

9 cumulative MST for the clustcn that arc short. lhe D\'CflliC: shortage, lhe number 

10 o( main clustcn thai an: sbon. tbc number or main clusters in e~~eh density zone. 

II IIDd the pcrccrllaiC of main clusters that an: shon. 

12 

ll HAl S.Oa does nol we the S • 20 and 20 • 100 density zonell but considers only the 

14 ~pte 5 • 100 density ZlOI>t. To provide grcalcr detail for low-dmsuy arcu. 

1 s we provide data for thea r-.'0 subcalcaones. 

16 

11 Table 9. tiAI 5.0a Distribution Route Dlotaocc Uadrnlllrmrol: 

Ddaull Drop uaatlu, lkiiSoutb Florida 

Docl fof CW,- C.,_l'hlll M-

Dt RliiiCDill ilfliW ui>O<i -"- HUI'ftbetOi -- -IIIC .. -.. _ .. 
IIC ahon Ill\ 

.,.. .... - 01. ...,,,., 

•• 2,764117 I,MI.De? Q~ Ill 117 ai2'1 

6 ·20 . ........ 1 ls.m,MI U44,. :zea - ...,. 
20. 100 1,193,AIO ?.l~"n u II,. 10 41S ,.,,. 
100. :roo )OO.GI) 1,)10,., )lin> 31 211 1)-
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200·eecl ltUOl Of7.05l 21- » eoc .,.,. 
610 · 610 10.100 44.)!ill :121"' • 216 1)1 .. 

610.2.1$0 IIU12 l.otll..t37 · ·~ 
<l 1.491 2 .... 

2.1$0 • 1.1100 04..oot a• .... 102$~ )I l.l11S 22$ .. 

$,000 -1 0.000 ».IN zt1.821 1l..DI'Wt 24 w 2 .... 

• 10,000 ...... 1:10.)09 14 ,, .. •• 7,3< ... ,,. 
......... ~mi)O ,., .... n• s .... ., '" 

AJ Table 9 indlcatcs, HAl ~.On tignificantly underestimates the required distw1cc 

2 to simply connect the customers, as the crow flies. to the nctworlt. 1l1c 

l aodc:nwcmcn! by HAl s.o. or distribution diatacu is &realest in the lower 

• density lmiS, specifiCally, mnc:s with fewer llwl20 lines per sq~ m1k 

s Oc:nctally,the undcnlatcmcnt declines as cknshy riKS. Estimated distribution 

6 dist.mcca tluu an: shon of the MST dlstMcc: charnc:terizc 87~. of the main clustcni 

1 in the lowest dc:nsity ZlOOC. ThiJ shona11c in the lowest density zone is. on 

a av-ac:, 42%. For BcfiSoulh'J entire Aorid.l aavicc territory, II AI S.Oa 

9 undmlates dlstribut.ion diJ~anCC by at lcut 9.9 million feet (1.866 miles) using 

10 the HAl S.O. default drop lm&tfu. 

II 

ll Q. IS ITLIKELVTHATTIII! PLACEMENT OJ· SlJRROOATE LOCA110NS ON 

I) THE PERl METERS OF CeNSUS BLOCKS I. !£ADS 1'0 AN 

14 OVERSTATEMENT OF TilE MST DISTANCES l'OR TI IE PNR POLYGON 

u CLUSTERS? 

16 A. No. Exhibit K.Do.6 sbowl that a placcmcnt of lcxatJons on interior IUld bowldJu) 

11 roadJ un lead to areater dlspcnion llwl placement just on the Census Olocl< 

II pcrin1ctcr. Hence, thl• counters the argument lhutthe MST distw1ce~ calculated 
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for the PNR ciUS1m an: "too long," and the shonagc in diJtributlon distanQc is 

2 overstated, because oftbe l~on of the IWTOgate point& along the perimeter of 

3 tltc Census Bloek boundarlcs. 

s Q. IS IT MORE APPROPRJA TE TO FOCUS ON ll!E GROSS SHORTAGE OR 

6 NET SHORTAGE fN DISTRIBUTION DISTANCE? 

7 A. It is more apJAOJli iatt 10 foc:us on the gross sboruac in diwibution distance. 

8 First, a definition ofttrms is in order. A gross sbonagc is the totAl shonagc that 

9 occurs across main eiUS1m when only the distribution distance shonagcs nrc 

10 added together. A net shortage is tbe total sbonagc that occurs when both 

11 shonagcs and "IW'plusu" an: added together across main clusters. 

12 

13 N<'W, the ~e in one cluster (for w1tich the MST disWlCC exC«ds the 

14 distribution dlSWlCC ealculai.Cd by IIAI 5.03) eunnot be offset by nnolhcr cluster 

15 for which the opposite is uue. Thcte an: ,.,...., rcuons. First. the MST is not a 

16 "lower boWid" distribution disWlCC for a flmctional net"''Ork. Second. and mort' 

11 fundnn1cn1Ally, distribution cable is not fungible ncross dlstributlun orcli.S. 

11 Bcc:ause a physical network is being modeled. I 00 feet of distribution distance 

19 beyond the MST lmOWlt in cluster X cannot l'C used to offset a I 00 feet 

20 deficiency in distribution distance in c1US1er Y. Each and every cluster should 

21 have an a)lflrOprialc amOUill of dlllribution diSWlCC so that nYIJ'Ont on the 

22 modeled nctworlc c:an "talk," not jUS1 the "average" cUS1omer. 

2J 

24 Q. BUT IF1l!EOBJEC11V61S A COST ESTIMATE. 1UEN WltY DOES IT 

2S MA 'ITER THAT THE MODEL IS SHORT IN SOME CASES IF' Til ERE ARE 
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Fin!. lhc:n: bu been no quanllrtc:ation of any ofTKU in HAl S.Oa. A qllalft/jlcd 

l shortage canno1 be offsei by a s~~11faud ovcrulill\lllion. Scco01d. from n 

• modeler's pcupcwve, an identified error in the: model should be fixed. Thi• i~ 

5 1tue whc:lhcr il raulb in an undeT· or ovm:slimalion. This iJ j)Gfl.ieularly true 

6 toDJidcrina the U3C lh.at will be made of the model selected. the identificntion of 

7 high c:ost areas. The Hltfield propoOCllll ha•·e JUUCStcd. io afffd. that 

1 ovm:stimation of COSIS in ad! area will aomchow average out. ThU is patently 

9 inconsistent with the development or D fund In ruppon Unh-.,1'541 Service in hiQh 

10 cost ereu. Thb ~ roqulrea that cost be acc:urately de1ermined for each ho8h 

II c:osl area.. 

12 

ll Q. WHAT IS YOUR OVERALL ASSESSM£NT OF THE HAl S.Oa 

14 DISTRIBUllON DISTANCE ESTIMAliON METHODOLOGY? 

15 A. The methodoloQY can cleArly result in too lillie distribution distance being 

16 estimated by the model. That b. in many C&SeJ. the HAl model docs not estln~Ate 

17 enouah distribution cli.swx:c 10 ee>IUIC("I customers on the local ions assumed by the 

II model. This undere:stimadon iJ the most SC\~ in the lo\Oo -dcnsiry areas, the areas 

19 of concern for univenal servi~ purposes lienee. the model is not internAlly 

20 ccmsiJialt. A MST check ahould be included 11.1 pcut of the distribution diSWlCe 

21 estil114liOn methodology. 

22 

2l D. BCPM Dlnrlbudoa Dbtaatc Eatlautlou 

IIOW DOES BCPM 3.1 ESTIMATETIIP. AMOUNT OF DISTRJBUllON 

36 
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CABLE DISTANCE NEeDED TO SERVE CUSTOMERS IN TIIEIR 

2 MlCROORID LOCATIONS WITHIN TilE BCPM SERVING AREAS? 

J A. BCPM employs two modelilli 1ools in lhis estimation. Fir1t. each ultimate grid is 

• divided into 4 potenllal "distribution quad.nmts.~ with tbe "'cross hAirs" being nl 

$ the road-centroid of the ultimate grid. Subfeeder thm extends into each ultimate 

6 grid to the road-centroid ofthe ultimllte grid. In low-density nrens. this is where 

7 the DLC is located Horiz.onllll and \'a'lical connecting Cllble extend from the 

a DLC to e:u:h popu/aud di•tribution qundl"'lllt of the ultimate grid. The connc,cling 

9 Cllble termlnalcs Ill the road-centroid of each popullled distribution quadnull. 

10 

II Q. HOW IS THE AMOUNT OF BRANCH AND BACKDOi-iE CABLE 

t2 DISTANCE NEEDED TO SERVE TilE CUSTOMERS IN EACH POPULATED 

IJ DlSTRJBUTION QUADRANT DE'TERMINED? 

u A. This is detennined with the aid of another modeling tool. An lllCll cqlllll in site to 

u 1,000' timc.s the amount of road mlleogc wilhln a populntcd distribution qundmnt 

t6 is conccp~Ulllized. This area it assumed to be a square consisting of equal sized 

t7 customer lots. Bmnch and b41c:kbooe Cllblc Is th~ "laid" to serve cnch lot. 

II 

19 Q. HAVE YOU APPLIIlD THE MST REALITY TEST TO BCPM IN FLORIDA? 

20 A. Y cs. I have. I pc:r{ormcd o tC!lil on BCPM 3.1 for Bell South's JCTVicc territory in 

21 Florida. The relevant unit of anolysis in BCPM 3.1 Ll the C=ier Serving An:n or 

22 "'ultimate grid.~ The MST is compw.cd for eacb ullirnlltc grid b:>sed on lhe 

2] assumption lhllt cUJtOIII<lf locations arc evenly distributed alons roads. 

~ 

l$ Q. HOW SHOULD THE TERM "DISTRIBUTION" BE USED TO ANALYZE 
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BCPM'S DISTRIBUTION NETWORK US INO mE MST TEST? 

The inue Ia wbethcr BCPM is estimating enough c.ble distance 10 connect 

eus1omera10 each olhcr uti to the networlc. I lence, Mdisuibulion" cable should 

ine.ludc all cable on the CUIIOIDCf's side o(thc subfccder t:nni.nation point in the 

serving area. i.e., ultlmatc arid. This distance includes branch. backbone. drop. 

and conncctlfl& cable cllsunce. Foe the pwpose or the MST tc:s1. connecting cnbl: 

is always dcfloed u MdiS1ribullon" cable ~Jess or the location or the FOJ. 

WHAT ARE YOUR FlNDINOS FOR BCPM? 

The findinp are pm~Cnlcd in Table I 0. 

Table 10. BCPM 3.1 Dlatrtbullou Roult Db tauct Uadtntattmu t: 

DcrauJt Drop Lmatlu Dt iL'>oulb Florida 

OoU lor Only GIIOo TM1 M -

oz ld'i&ii liitliit iGi ........,., u.....,Oi _.,.o;w; _,_ 
-GMt - OMo ... Dl .,_..,DZI1'1 .,..,.... ....... 

<0 I,UI.OI7 1,)17 .. 77 21Gft ,. 101 )I 76" 
0 · 20 Gl,1'21 ~-1.)02 U!IK 101 1Cl I! orA 

20 . 100 l4t,109 710.001 •s.AO"A 22 1!1 2~ 

100· 2<10 llUQ :105. .. :It- I a:le ,....,. 
200· 650 • •• 1 177,tt7 

.. _ 
ll It) I 0~ 

650 · &50 "·* ll,lla .. 011!1 • ue o .. " 
&50·2.$50 101- 224 701 ol&.tO!I 16 .. 16 0~ 

l.$50 · 0000 ,..,. )6.110 l7.24Y. • 1.22) Oll'l' 

&000 ·10000 - - IOOOO!ro 40 2-
.. 10..000 12,1M 12.1111 IQO.OD!I 6 20001ro 
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2 In Table I 0, the da!a an: for the ulllmalc grids for which lhc MST distance 

3 exceeds the amount of distribution cable estimated by the model (i.e .. "shan" 

4 grids). In addition. BCPM 3.1 docs not use lhe S • 20 and 20 - 100 density zones 

s but considers only thugreg&~e S • tOO denlhy zone. To provide greoter detail 

6 for low.c:Jensity oreas, we provide data for lhese two subcategories. 

7 

I Q. 

9 A. 

WHAT DOES TABLE 10 SHOW? 

In the areas of lnterelt for universal service, i.e.,lhc two lowest density zones. the 

10 data in Table 10 show that BCPM 3. 1 docs not estimate enough distribution 

11 distance to connect customerS in their estimated locations in 24% of its ultimate 

12 grids. Coasidcrina the entire BcliSoulh Florida 5el'viee terrilory. BCPM's 

13 estimalccl distribution dillance fa1JJ short oflhc MST distance in 4% oflhe 

14 ultimate &rids. The tolai•JbofU&c" Is at least 2.5 million feet or 465 miiCll of 

u distribution dillance. 

16 

17 Q. WHAT IS YOUR OVERALL ASSESSMENT OF BCPM'S DISTRIBUTION 

II DISTANCE ESTIMA TlON PROCESS? 

19 A. The results indicalc that BCPM is much more: internally consistent than HAl S.Oa. 

lO 11\at is, BCPM more effectively rstirnates a minimum required distribution 

21 dJstance (i.e., the MST d.iJtanc:e) to connect eUS'omcrJ in the lccalions estimated 

l2 by the model. 

23 

24 Q. CAN ONE COMPARB THE BCPM MST RESULTS WITH mOSt; 01' THE 

39 
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Yes, but h Is lmponant that one keep in mind what the MST test rcpn:seni.S. TI•c 

test is a test of a model'• internAl consistency. in olhcr words. whether the 

respective model does wbal It pwporu to do. assuming that one oa:epu lUI 

particular modelina 111umptioo.s. 

Wilh ~ 10 the IW model. the teSt llddn:sses whether lhc II AI model 

estimaka t• c mlnlmum amount or cable dJJtanec, via lhc rectangular _ ,,. 

c/MSten, 10 C0110Cd C!IS'omtn in the locations identified by the model, i C • in tbc 

eorr.:sponclina PNR -nt dGIUI 

With rc:speet 10 BCPM, the test eddrc:sx:s whether BCPM cstimata the m1nimum 

amount or cable di~~&n«. via the road-reduced llmlS and connec1ing cable 

configuration, to connect eustomen in tbc IOCIItlons identified by the model. 1,c., 

in the mic::rotpids that eompruc an ul timatc and . 

Hcnec,lhc conclusion one can make is that UCPM is more int<mally coruutcnt 

tlum I!AI S.Oa. Thlltls, OCPM is much more hkcly to estimate tbc mlnimwn 

amount of distribution distanec needed to connect cwtomc111 in /Js servin11 arcus, 

i.e .. ultimate tpids, than is HAl S.Oa 10 connect cUSlomm i.n its Jerving areas l c., 

main PNR polyeon clustm-

DO Ti lE RELATIVE RESULTS OF TIIE1 WO MODELS' MSTTI !I'TS 

CH.ANOE IF TilE DEFINITION OF A MSERVINO AREA" IN TilE ItA I 

MODEl. IS EXPANDED TO INCLUDE Till: ASSOCIATED OU1l.IER 

.co 
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Not subsutntWly. Table II prescnl.'llhe results of !he HAl MST test, in the Mille 

3 format as Tablc. 9111ld 10, for HAl serving AreAS defined in this mnnner. As 

4 Table II lndica~a, the llddltion of the 0\lllicr c:lustcn reduc:cs by 0.1!9 million fc:ct 

s (169 mllca or 9%) lhe toiAI shortage for BciiSouth'a Florida territory. In the 

6 lo"'-est density~.< S lila pt'l' square mlle, the share of"servings areas" thnt 

7 = shon ckcllincs from 87% 10 76%. The c:ompnnlblc llgun: for BCPH 3.1 (from 

a Table I 0) is 32%. lnc:ludlng ollllim irnprovo !he HAl moclel't showin11 in this 

9 test bec:ause lhe Tl road cable distance between the outliers Is estimated ~Wuming 

10 rectangular routing while lhe MST is the Slml&ht·liM distanc.e. 

II 

12 Table 11 . HAl S.Oa Dlstrlbudon Rouce Distance Unden tolemenl : 

Default Drop LftCfJIJ, Expoaded Servlag Area Dcfinlllon, 

BdlSoalh Florida 

13 
O.O.Iot~S.ilic-Thll/>le-

lW £(biOI iiif /Oi iihOfi _., iiUiiiiiWat ....,_., -- -lA lA- " "'Ill 
lA '""" "' &hotiiOt Ill !'II 

·~ U14.m e,r-.es )<~ 1>0 107 760" 
& ·l.O •.ote~ 15.7M,015 211 •W 260 3M 64 60'11 
20· 100 1M7.At 1.110.211 24~ 13& 41 5 »1 ... 
100. :zoo IM.fl• 1,)10,.1 .. 11 ,.. )0 t27 IU2'4 

200-- 117,645 uo.~ 211 :mt. 32 - 530'11 
&so . aso tt,m 117,164 ''*~K • ,,. )If" 
&50·1.1150 H0,711iZ •.-eo• II 10'11 •• 1.48t J.n"' 
2,5:10 • 6.000 10,71• MIAOJ I:UOW. )1 1,)71 HS" 
&.000. 10,000 M.IM 2t1~1 tUft z• 132 2.11"' 
,. 10,000 ... 717 17't,711iZ ,. ... t5 1)< . ..... 

I,IID.SZI l<.%76. ... It 1511 701 5 ... .. ~ 
14 

IS VIII. SUMMARY 
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PLEASE SUMMAIU.ZE TH£ MAIN POINTS OF YOUR REDUTIAL 

TESTIMONY. 

There are lhrcc poinl$ I wish to cmphasiu that pertain respectively 10 the Hatfield 

models' customer location, customer BBaKI!lllion, and provision of distribution 

pl.ant. 

Fim. the rate of suoccssful eddrea-geocodina in the rural areas of Florida is very 

low. In fno:l. nota sinaJe locallon could be: geocoded in 2.S wi..., centers in Florida . 

HAl S.Oa relics on an estimAtion J)I'OCC$S for thot.e loc:atiom that C4MOI be: 

oddress-gcocodcd. Due 10 tbc limited obi lily to odtfn:ss.gcocode customcn in 

rural areas, HAl S.Oa's c.ustomer IOCIUion methodology is ~U«d cssc:nlil1lly to 

placing cUS10mers along the perimeter of Census Blocks. 

Tite proponents of the IW model b:m: not provided any quanlitJitive arllllysis of 

the predictive ac:curaq of the geocodc-swropte methodology n:lative to acturu, 

n:nl·world customer loc:atioru. In comparison. itlut.s been demonslnted in this 

testimony that BCPM yields a reasonably accumtc depiction of the distribution of 

customers across tho 1'1Uldomly chosen Yank«town wiro center. 

Second. the dcazee to which a model uses oddn:ss·geocodlng needs 10 be: 

detmnincd For example the ad:lre!S-geocoded and swrogotc IO<:lltions ore usro 

o.nly to defmc the perimeter of the PNR polygon clusters In the H.O,I pn:processing 

stage. Onee these clusters are formed, the custcmer IDtitudc and longitude 

information is dlS<:al'de<i This information n.cvcr enten the /•eccss datnlxlsc usro 

by HAl S.Oa. 
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2 Third. a key validation test is wbctha lhc models c:s~imate enough distribulion 

l cable di.stance toot least ~~customers, as the crow flies. in lhc locations 

4 identified by the models. 

5 

6 Om:e customers have been localed and ~ted Into 5CfYing areas, HAl S.Oa 

7 and BCPM use different modeling tools in lhe CSiimation of lhe distribution 

a distance needed to connc:ct customers to each other and to lhc net"''Oric. The focus 

9 should not be on lhc ISJ\IIIlptlons behind tbesc tools but on lhe estimated 

10 distances that result from lhe application oflhese tools. Specifically,lhe focus 

11 should be on wbether lhc moclclJ CSiimatc enouah distribution cable distnncc to 

12 connect c:ustomcn In the loe.tlons ldentifiod by the models. In lhe cue of IW 

13 S.On, these 11n: lhc gcocoded and !llmlgate locations wilhin the PNR polygon 

14 clusters. In lhe case ofBCPM 3.l,lbete arc the microgrids wilhin the uhinuue 

IS gricb. 

16 

11 The minimum rpanningtrcc (MST) test. ol!en:d In my 1es1lmony, is a lost of a 

1 s model's internal consistency in Ibis regard, i.e., whether it docs what its purports 

19 to do based upon Ita own modcl!na anumption.s. When appl!od to HAl S.Oa and 

20 BCPM 3.1, the test Indicates thatlhc HAl S.O contains a substnntlal shonfnll. In 

21 lhe lowest densitymnc,lhe model'sestima1cd distribution distance (including 

22 drop and connecting cable) is Jess than its MST distance in 87% of its rtlllin 

2l clusters. Por the same density :ame, BCPM 3.1 'I estimated distribution distnncc 

24 (including drop and connecting cable) l.s less than Its MST dlslante In 

2~ substnntio.lly fewer ultlmau: gricb. Overall, the HAl S.Oa shon!alltot.W at least 



1,866 miles while !hat of BCPM totals alleasl 465 miles. 

2 

) Q. DOES THIS CONCLUDE YOUR TESTIMONY? 

4 A. Yes. 
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DIR£cr TESTIMONY 

OF DR. KEVIN DUFFV-DENO 

ON BEJ"ALF OF DELLSOUTit TELECOMMUNICATIONS, INC. 

BEFORE ntE FLORIDA PUBLIC SERVICE COMMJSSION 

DOCKET NO. 980696-&P 

AUCUST~.1m 

a J. INTRODUCTION 

9 

10 Q. PLEASBSTATE YvURNAMEAND BUSINESS AFFILIATION. 

II A. My name Ia KIMJI T. Duffy-Dcno. I am the Manaaina Di=tor-Ma.ri.et Raearch 

ll at/NDETEC Jntcmatlonal. a telccommunic:alioos consulting finn. 

13 

14 Q. PLEASE DBSCRIBI! YOUR WORK EXPERII!NCE: AND EDUCATIONAL 

IS BACKOROUNO. 

16 A. 

11 the cle\-clopman or economic models and the evaluation or existing models and 

11 lhdr IUPPQf1ina c!IIIL I am mponsillle for cllltalla.tc acquisition and d&1a INIIysis. 

19 In putieular,J have puticipated in the onaoina INIIyail of the IIAI Modc.l and the 

10 development oflho B~l'lmlllk Cost Proxy Mocld. My paticipation irKiudc1 

21 providi11g1eWmony on bolh oflhcso cost proxy models in Alabama. Kenlucky. 

2l Louisiana, Mlnnno4a. MissUsippi. Nonh Carolina. South Carolina, TCIU'ICU«, 

l3 and Wyomlna. 

~ 

H I have over 12 yean of expcrie:nct In c:ond:JCtlna qumtitalive and ccooomlc 
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analysis aod modcllna. l ~Cfvcd., an ecocl0t1lbl wilh the Ulab Division of Public 

Utilities whm: I cfua:lco lhc Division'• anai)'JIJ oflclccommunications loop 

c:ostina models A$ an cconombt with the: Ulab Offic:c of~. I analyud a 

wide nnge ofn:aourcc., cncf~Y, aod electric utility iss.a. 

I have a Ph.D. in CCOCIOllllct from the: Univcrsily ofOtqon; I have served u 1111 

aabllllt profeaorat lhnle unlvenitict; aod, l am currently an edJund prof~ in 

the MBA pni81M1 11 WCIMlinstet Collcac of Salt Lake City. I have aulhorcd or 

co-«Utborcd 17 .....4c:mlc: pepcn u -u as nwncrous reports. I ba•"C I11Xhcd my 

curric:u111m vitae ., bJcbihit KDD-1 . 

WHAT IS lliE PURPOSB OF YOUR TES11MONY? 

The purpose of my tefllmony II 10 I"C$pond to the ICCOnd Issue specified by the 

Florida Public: Service Comm!Jsion ~illi "the appropriate COSl proxy model 

10 detmninc the total fcxwwd·loobna c:osc of providin& bale: lucal 

tdCCOilllii1JniCioas KrVice punuant 10 Scctloa 364 .02S(4)(b).~ My testimony 

dcaQibcs several key features of the model that BeiiSoulh is proposinalhc 

Commission use to determine Lbc CO$I ofunlvenal __.jc:e in BeiJSoulh'1 Florida 

ICTritory; lbc Bcndunark Colt ProlQ' Model vmlon ~ . 1 (WM 3.1). The taSk Lbc 

Commisslon faces b 10 dctmniDC lfOCPM 3.1 can arri\'C ala reasonable esumate 

of the forward·looldna cote ofunlvualletViec. In !his rcpn1, Lbc CommisSion's 

attention lbollld bo fOC\IJCCI on three UJ*II of a cost proxy mocld: (I) how doc:a 

the model locale c:UJComcra aod how docs It aaan:ptc customers into telephone 

service areas; (2) the et~ainoerlna c:riteria thatlnllucnce the design of the: wire line 

DdWOdc "built" by the model; and, (3) the values (or t.bc: literally hundrcd.J o( 

2 
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U~Cr"edjusuble inpuls uaad by lhr model Dr. Bowman'; l.eSiimony addrcucs 

item (2); MJ. Caldwell or BdJSoutb addrcucs item (l) in her testimony. My 

testimony (OCUJCS oo hen (I). Spec!Oeally, I clcteribe the key ftlttun:s or DCPM 

3.1 pcrtalnlna 1o itt c:us1omcr loca:lon and c:us1omer aaan:&atlon mclhOOoloaiea. 

WHAT ARE YOUR PRJMARY FINDINOS AND CONCLUSIONS? 

All cost proxy modeb lhlll«k 10 anivo al a rusoiUII,Ic cstlmato of a 

eeosrapblaally diwaroe&*d cot1 orbuie local JerVic:c face a fiiiXIImmiAI 

cballcnae. Tbit c:balleftae iJ 1o locek C\ISiomcn a!lhr sub-Census Block k-\-.:1. 

The U.S. Census rq101U bousJna unh COWIIJ al the Census Block lcvtl. Uow~vcr. 

liDce ecn- Blocks can be quite Jarac in the nnl, low-dcrlsity 11m1S. an:as of 

puticular interest in lilt unlvcraal IICt'Yice- funhoer locarlna cuslom<'n wnhln 

IJieK pQI~!Ially !arg,c areas islmpo114!11. The cXAICI spaliallocallon, i .e .. latitude 

and loogilude, of~ pokntW lclcpbonc customer is 1101 known. Hence, 

BCPM uses Ill a!Lcmali~ mcthocloJoay 1o acocodUia- DCPM'; c:us10mer loc21ion 

melhodol08)' IJ based on the plausible assumption that customers lend 10 live on 

or ncar ai'OIId. 1bis wmunptlon fldlilala the use of a aOOjl'lphleally 

comprdxnll~ ,_j-octwodc d"abese provided by the U.S. 8un211 of the Cmsus. 

In low-dcrlsi1y llmiS. BCPM allocates Census Block level da1a- a Census 

Blodc bucd onlbc-or livable roed milca.l<' thai ocan in each sec11on or 

the Cmsus Block.. 1be futldamcniAI unll of analyals wed by UCPM 1$ called A 

"mlcroaJid, • an atea rouahly lhc ah:c of 4 by 3 1ypic.l city blodca. Each Census 

Blodc is ovm.Jd witb 3 "ff&hhna nc1" of lbcSCI ~ mlaoari·~ I r • 

particular mlcroarld hu 10% of the livable roed milcqc wilhin its bordm,lhcn 

l 
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10% oflho Census Blodt housina uniiS are allocal&ld 10 this microgrid. The end 

2 result iJ al1allstlcal distrh.ution of customer locations. In other wonb. 1M 

3 metbodoloay yleldl Lhcs lil«:ly (tst/JrltJttd) loc:otion of <:ustomm. 

4 

5 Once customer locations are ettlmalcd In thb manner, telephone saving areas Ate 

6 formed by agpptina contisuous mi~ into taraer - This aggn:ption 

1 is governed by cqinc:ering network design criteria. The mulling saving areas. 

1 or "ultimate &rids, • an: a1lo £C!Ographlcally comprebmsive and n:ctanguiM in 

9 sbepc. In lho nnl. low-density -.as, the ultimate grids are typically 

10 approximately 6 eq~ miles in siu. Some ultimale !irlllllMY be Wlpopulated. 

11 to whlth BCPM does not "build" planL 

12 

13 Once the ICMng areu are dttamincd, BCPM \hen divides each ultimate grid into 

14 quadranu. A modcliJia tool refem:d to ulhc 'road-reduced area" is used to 

15 c:stlmotc the Atnount of branch, blr.kbonc. and dtop cable needed to JCrVC each 

16 populated quadranL 'The 11mount of c:able rcqulh:d to connect the road-«ntroid of 

17 the ultimate &rid. wbcre tbe Jllb.fec:du termlnntes, with the road-«ntroid of eneh 

II populated quadrant ia a1Jo estimated. 

19 

24 In sum, the BCPM road·~ methodology addresses the l.uuc of how to 

21 Cltimale customer loc:atio01 when a c:omplcte set of data oo cxll(1 customer 

22 localloos, i.e., lotllllda and lonal~. doef not exlst. In addition, the: 

2J methodology utcd 10 aaa:rqatc tbae atimltcd loeatioos into .aving areas is 

24 c:oruimnt with lll4DCIIU'd euaincerina design principles, as discussed by Or. 

25 Bowman, and fJ logically c:onslstent. The estimated cus10mcr loc:allons are 

4 
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preserved splltially throughou11hc •B&Raatlon proces$. There is no 

2 tnmsformatlon of grids from ooe shape to another other than simply ~ling. 

J where appropriate, CIOIId&uous n:clallgles in10 a llrger geographic area. that 

4 comi$J)Onds 10 IIUVing~~m~. Moreo~. customer loc:&~ions are never moved. 

5 Hence, the methodology used by BC11M CaeiUtatcs lu cstlmAiion of a reMOnablc 

6 fon·IVd·looldna oott of basic l.ocal JerVlcc in Florida. 

7 

• Q. HOW IS YOUR TESTIMONY ORGANIZED? 

9 A. Mt:IIDII/1. of my leslimooy prc~vidcs a general description of n cost proxy model, 

10 lneluding lccy assumplions made by 001t proxy mocleis. Section Ill. provides an 

11 overview ofBCPM 3.1 '1 c:ustomcr location lind agareplion algoritlum. 

12 

IJ Q. 

14 A. 

16 

17 

II 

19 Q. 

20 A. 

ARE. TIIERE EXHIBITS TO YOUR TESTIMONY? 

Yes. The foUowitta iJ a list of the exhibits that aceompany my testimony: 

KDD-1 

KDD-2 

Quallficatlons 

Census Blocb in the Bunnell Win: Center, FL 

PLEASE BRJEFL Y DESCRIBE THE HISTORY OF THE &: PM. 

Two modds, the Bencbmatk CO$t Model 2 (BCMl) and the Cost Proxy Model 

21 (CPM), lltCIIhc di=t predcceAOn of the l'JCPM. BCM2 wu developed In a joln1 

22 effort by Sprint Corporation lind U S WEST and was filed \\ith the FCC on July 

2J 3, 1996, for consideration in CC Dockct96-4S (Fedemi·SIIItc Joint Board on 

l4 Univcnal Service). Pacific Telesis and .LNDETEC lntematlonal developed the 

25 CPM, which was ntcd with the FCC at the same time. The c.Jifornia Public 

s 
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Utilities Commission in its univcnallei'Vice cost plOW ding occepled !he CPM. 

l 

3 The BCPM was initially dcslpcd 10 incolpOr&U: !he bell auributes of two models. 

4 BCM2 and tho CPM .• and 10 edd capabilities that did not exiJtln either of tho 

s earlier models. INDETEC lntcmalional wns retained co aid in the development of 

6 the BCPM as ~II. 

7 

• n. GENERAL DESCJUPTlON OF A COST PROXY MODEL 

9 

10 Q. PLEASE DESCRJBE TH.B CHARACl'ERlSTICS TYPICAL OF A COST 

11 PROXY MODEL. 

ll A Tho tam "cost proxy model" lias mnergcd only R..-:cnlly in the 

13 tci«Xlmmunicatloas industry. There is,lherefOf'e. no precise definition ofwcoSI 

14 proxy model" in cconomic:3. In industry USIIp. the term bas come 10 mean a 

IS mecbanism used to C$tlmate the forward-looking cronomlc COSI of univenal 

16 service or unbundled elc:mcnts. A cost proxy model ror use In the universal 

17 service arena Is gcoenlly considered 10 bavc tbe following cbaraetcristic:s: (I) It 

11 n:lleslargely upon public Information that is available: nationwide; (2) many of its 

I? k9)' i!!p!!!l ~ ~ mo<!i!icd; 0) ilf compl~ty docs not preclude its application 

lO nationwide: and, (4) it Ia gmerlc: enouah 10 that h can c:stll'lllllc the forwwd· 

21 l.ooldng cost ofany company tlllll cbooJcJID be a univen&l scrvice provider. 

ll 

l3 Q. WHAT IS FORWAJID.LOOJUNO ECONOMlC COST? 

24 A . l'orward·looking con tepcuents the economic cost 111 efficic:nt provider of 

lS univcnal !ICI'ViCC would likely Incur 10 ac:rvc tbe area in qucatlon, in lhiJ cue. 

6 
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BdiSouth'• Floriducrvicc la'ritory. This cost is forward·looldng In llw sense 

2 that 11 reflects the c:conorL • t tOSt that would be lncumd today if the wire line 

l netwodc \\':nl rebuilt entirely. Heocc, it n:lies on CWTCI'It market prices and 

6 Q. HOW DOES A COST PROXY MODEL ARRIVE ; . T AN llSTIMA TE OF THE 

7 COST OF BASIC LOCAL SERVICE? 

• A. Conccptually,lhere IIJe four~~ in the c:stimation process. TI~e first Step is lhc: 

9 desia:n of a new wirellnc lclcphonc network to serve c:ustomcn in their current 

10 Joeatlont from central offices also in their currcntloc:atlons. This requires that 

11 customers be spadally loeatcd. that customcn be aagregat.cd into telephone 

12 scrvina areas, and that a fceckrlsub-fcedcr network be desisned to ICI'VC thcte 

1 l groupings of C'IISIOmal In an cl'lidcnt manntl, yei Jtill adhere io the requiremenl.s 

u oftbe 1996 Tclec:ommunlc:atlons Act and of !he FloridA Commission. 

16 Tbc IICCOild 5tcp Is lhc atlnwlon of the inveatme11t nc:eded 10 act11411y build such 

17 a nctw«k from scratch. Sud! dlvc:ne ilcmlu the CMI of poles. tlu: investment 

ll multiplier rcqul.rcd when "dlffieultterraio" ill encowttcrcd. and lhe cost of digital 

19 switches are taken in10 IICCOWlL 

20 

21 Tho third Step Is the applieatlon of factors, such as the nate-<>f·n:tum.to lhc 

22 cttlm.aled invutmc:nt to yield the annUli! cap-Ital cost. 

2) 

2~ FinaUy. the fourth step Is the cstlmat.ion of the rccuning cosu. i.e. expenses, 

l$ asJOCiatcd wilh lhc opc:natlon of tuch a netwofi(. 

7 
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2 Q. WHAT ARE SOME OF 1liE KEY ASSUMPTIONS MADE BY COST PROXY 

J MODELS? 

• R. One: key USWDpdon coocems lhe delerminatlon of ci&Siomer locations. The 

5 challc:n&e ficed by tbe cost proxy models is lhe lpltiallocation of CUSIOmen II 

6 lhe 111b-Ccnsus Block level. ThlllJ e~peclally lrnpvrtanl in rural, low-dcnsily 

7 arett whcte Census Blocb lend 10 be "CTY larac. Slooc Information on the cxac1 

1 latitude and Joaajtude of e\ISIOrDa locallons IJ ~pane for rural, low-density areas, 

9 customer loc41doos ID\IIC be cstiawcd. Hence the mdhodology used by the 

10 modciJ 10 cstjmale Q""""'" locciom is lrnpoc1anL 

II 

12 Another key us•unpom is the modeiJ' ckfltlllloo of • customer. • In tmnJ of 

1 J resickndal cUSIOIDei'S there are thRc poulbllltle~: housina unlu. howchoi<U, and 

14 housc:boldJ who cUJ:I"Cntly have tclcphona. Which definition is used depends on 

1 s the model ckvclopcrl' lntcrpmatlon of what lhe FCC mcant wbc:n i111alcd in 

16 Criteria 6 of~ lSO of the FCC Unh-cnal Service Order. "The costlludy 

17 or model mi&SI estimate the cost of provicf1na ltn'ic:lc for all busincsJcJ and 

II ltmDtJtolds wi1hln a lt'OIIapbk rqlon." (ilalia oclckd). Did tbc FCC,_, 

19 bousiaa unlu thai are cunaltly occupied. wbich is tbc u.s. em.us dcfmitlon of 

20 houlcbolds? Old they IIICaft all inhlbltablc llniCIUI'CS (bousia& unliS)? Or did 

21 they mean only bouJeholdJ with cumnl phone Kn'lee? Which ckftnitlon Is used 

22 affcctslhc amount of plant "buill" by the model, all' cell the ca~nornles of ~t~~lc, 

21 and. hence, affect~ tbc CJtlmatcd cost ofbuic local~c:Nl()C. 

24 

I 
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cUJtOmall into lletYifti& _,and the design of the f-satsub-fceder nctv.m 

2 needed 10 rcrvc me. areas. 1'llc.e c:ritma are lmpor1ant fOf they affect whether 

J the oerwork is c:.pable of po-oviding -=ss 10 advaoccd services in both urban IUid 

4 nual-, u rcqulrcd by the 1996 Telecommunications Act, Section 254. hems 

s of deslJID intaest are the maximumlenglh of copper IOO? beyond the digilalloop 

6 canier (DLC) IUid the IIIIXimwn number of lila per IDLC. 

1 

1 A third key Ulllmpdon. actually set of fSS'rrnpclons, 11re the val~ for the 

9 buodn:dl ofUJcr-adjUSIIhlc Inputs. The UJer is allowed 10 specify values for a 

• o wido niJlgo of itcnu llllt can aJia:t the IIIOdcl's estimated 0031. For example:, tho 

11 UJcr c:an specify val~ for a wide range ofitems such as the co51 of drop wire, the 

12 cost of 200 pair c;able, the eetivity·sb= ofMcut and repiG~:C aod" In the 

IJ underatOund placement ofc;able in the Sto 100 line per square mile density zone, 

14 the co51 of money, and the ra:urring cost of buried c;able maintcrusnce,to rwne 

u just a few. 

16 

17 Q. Win! RESPECT TO CUSTOMER LOCATION. WHY IS TilE ACCURACY 

11 OF A COST PROXY MODEL'S ABILITY TO LOCATE CUSTOMERS 

19 IMPORTANT? 

20 A. It is lmponaotlhat a cost po-oxy model locates CUSIOmCfS with a rcuonably blah 

21 level o(IICCinl:)' ~the sizeo(thc uni~-ersal service rund and the 

n appropriate WJc1lna of ei!S~'blc =lplcnts clcpend upon the dearec of accWIICy 

ll with which customerS ere localcd. The DIOC'C accuraJCiy Q.tllomers arc IOC&IOd. 

24 the greater the IICCUtiiC)' in cost l'!ltimatioo-g~c areas. Thus. it is 

u cuet~tlallhat an evaluation of a cost po-oxy model irM:hade not only an aucasment 

9 
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of the rcllliw:IICCUrK)' of the cost proJtY mockiJ in IOCII!ina cu.stomen but abo of 

2 how thclc cu.stomenare ~heft qan:ptcd Into tclcpbonc ktYing ueas. 

3 

• Q. AT WHAT LBVEL OF OllOORAPHJC DETAil. SHOULl) ·mE 

5 CALCULATION BE PERFORMED? 

6 A. &caute COSIJ vtry subswltially 11m1111 aeoppblc areas, the calculll!ion should 

1 be done with u much aeoppb1c spec:lfic:lty u ~Jible, such u at the level of a 

a grid cell or a CCII5UJ block aroup or. at a minimum, a wire center. Traditional 

9 Incumbent Loeal Bxcbangc CArtier (ll.EC) forwaud·lookina economic cost Sludlcs 

10 will be difficult or impossible lO apply because they .,..'Cf'C generally designed 10 

II rcncct the COSIJ for much broader gcoanphic areas. 

l2 

ll Ill. BCPM 3.1'9 CUSTOMER LOCATION AND AGGREGATION 

1• ALGORJ111MS 

16 A. 

17 

II Q. 

19 A. 

SomeBulca 

WHAT FUNDAMENTAL CHALLENGE DO COST PROXY MODEI..S FACE? 

Cost proxy model' lhAI m 10 ~ (:Ost u1 geographically diA&gresatcd 

20 Ieveii mUJtlocatc ~omen with u reasonable dcgrcc of acewacy. The smallest 

21 aeosraphic unit for wblch U.S.<=-data an: available iJ lhc: CctuuJ Block. 

22 However, in the run.l, low«nsity areas CcnsuJ Blocb can be very luac. 

2J 

z• Q. WOULD YOU 8RJBFLY BXPLAJNntE DISTINC110N OETV,'EEN 

2J ~cENSUS BLOCK OROUPS" AND "CENSUS BLOCKS"? 

10 

I 
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The U.S. Bureau ort.bo Ceosl.lt lw deviJcd aticted aCOVIJlblc refc:rcnce tystcm. 

SIAitlng otlhe SUite lcwCI. ~ate diJaaarcaated into counties, which are further 

~ into cc:NUS tract1. Census lr1ICIS usually have between 2,500 and 

8,000 pmons. They were originally dc1l&JICd to be homogeooUJ with respect to 

populalion ebarecuri.stlc:s eod do DO( cross COIIIIly boundaries. On •venae. ~ha-c 
nrc: 28 Census TI'IICIJ in a county. 

Census ll1ICU arc further dill~ Into Census Block Otoups. A Census 

Bl~k 010up iJ a colfoctlon of Census Blocks generally cotllainina between 250 

and sso houslna units, with an Ideal Jiu or 400 houslna uniu. On IIVerage, there 

are three Census Block Groups i.n a Ceosl.lt TlliCI. 

The ft.1estlcvel of IOOiJIIPhy, for which Census daaa arc provided, such os 

housina unha,ls the Censul Block. The U.S. Bureau .gfthe Ccnsus defines 

Census Bl~b as "small areas bounded on aU aidel by viaible faatures such a.s 

streets, roods, sueems, eod mw.cl tncb, and by invisible boundaries such as 

city, town, townshlp. ond county llmlll. property linea, and short, Imaginary 

extensions of stree11 and roads. • On average, there uc 3 I Census B locka in a 

Census Block Oroup. 

HOW LAROE CAN CENSUS BLOCKS Bll7 

ln wban areas, Census Block~ are falrly ama1l. For example, in a downtown an:a 

they tend to be 0.005 lqUII'e mUealn lh.e. In a typicaltuburban area they tend to 

be In the O.S to 1.0 ~quare mllc rqe. lD nnl areu, CeDSUI Blocks tend lo be 

mucb lalier. Census Blocks as lqe as 60 ~quare mllea are not unoommon. with 

II 
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20 square mile$ beln& more typical. 

HOW LAROE ARE CENSUS B.LOCKS IN FLORIDA? 

Table I shows U.S. Census Block data for Florida by density zone. The 

maximum sir.e populaled Census Block in Florida is S44 square miles. In the two 

lowest dcnsl1y zones. zao to 20 bousina unita per ~uanl mile, popula~ Census 

Blocks constiMc approximately S.l% of the tolll.l populated Census Blocks and 

span 69% or the toiiJ popul.ltcd land~ In Florida. ln florida, ~here lli'C 98,285 

unpopulated Census iBiocka. A cost proxy model'• CIIJIOmer location 

methodology for pllclng customer~ wilhln 1 Calsu.s Block iJ mucb more aiti.c:al 

in these ntnll, low-density -· 

IS Vbually, the cballeqc faced by a cost proxy model b ihown In Eldlibll KDD-2. 

16 KDD-2 showl the Census Blocks In BeiiSoulh'l Bwmell wire center in flagler 

17 County, florida. ThcwircCCIIICf iJ l8.7mileswi.de(Easi-Wesl)and 14.1 miles 

12 
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long (Nortb·So.llth). In the more rural portions oflhc: wire center (wcsletn 

2 portion) lbc Census Bloc:u an: much l4rscr. The yellow·slulded Census Block in 

3 Exhibit KDD·l b 74. 71quate miles in size and iJ 8.1 miles wide (East· West) and 

4 I 0.6 miles lona (North-South). U.S. CensUJ datA indicate that there arc 164 

s bousing uniu loc:atecl in this Census Block. Thc chaiJ.engc fiiCCd by a eos1 proxy 

6 model is localina these 164 customm with reasonable accuracy wiiiUn the 15 

7 squa.-e milo an:a of !his Census Block. 

I 

9 Q. WHAT LEVBI.. OF OEOORAPHIC DiSAOOREOA TION DOES BCPM 3.1 

10 USE? 

II A. BCPM 3.1 llliCS the CenJus Block as the lll.!ting point for iu eus10mcr location 

12 mc!lhodoloaY. BCPM 3.1 utilizes 1990 Cc:nsua Bureau hou.dng unit date that hAve 

1 J bc:c:n updakd based upon 199S Cc:nsUJ stallJtlea rqpu-ding populatlon growth by 

14 COWl!)'. BCPM 3.1 also utcS business line data obtaimcd &om PNR and 

15 Assoc:ialcs (PNR) 10 la5sign buslDC$iiCS to CetuUJ Blocks. The U.S. Bureau of the 

16 CensUJ provides housing unit countsal the Census Block level. 

17 

11 The Census Block data IJ then allocated among a larg:e ownbcr of small 

19 gcogruphlc WliiJ within a CenJUJ Bloc·k called rnicrogricb. 

10 

21 Q. WHY DOES BCPM 3.1 REJECT TilE USE OF CENSUS BLOCK GROUP 

22 OAT A AS TH.I! R.BLEV ANT GEOGRAPHIC UNIT FOR LOCATING 

ll CUSTOMERS AND DESTONINO A NETWORK? 

2A A. Census Block Oroups, while of slrnilu populadon aiD:, tmd to be: ~ lqc and 

25 IrregulAr In ah4pc In l!llflll, low-density eKas. This leads to three problemJ. First. 

13 
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IUdl ~ areu make h diJTICUitiO rdl~ 8CIUII under! )'ina population local ion 

l and popnlarion dbpcnion. Second. ~Census Block Groups make h difficult 

l 10 aurqaao IICelll'llely CCIISIIJ Oloclc Groups 10 hip IC'\~ls of gcoaraphy, IIJ(h 

4 as wm cauas. Consequently, usina Census B:ock Groups to assian c~omcrato 

s lhc appropriate wire center and the opproJII'iatc scrvin,s incumbent local exchange 

6 eanier iJ problematic. Third, larse lrTtauJar ahapod CcnsuJ Block Groups may 

7 oot readily c:ooespoud 10 meanlnaf\11 telcpbonc plant design areas . 

• 
9 Q. HOW DOES BCPM 1.1 DEFINE A RESIDENTIAL -cUSTOMER" IN TERMS 

10 OFTHECENSUSDATA? 

II A. BCPM 3.1 defines a residmti&l eus10mer bucd on !he U.S. Census designation or 

12 housina units. R.ccallthll hoiWna unl11 c:onsiJt of both oc:c:upicd and unoccupied 

ll inhabitable structu~U, u Oj!pOSed to ho~£~Cholcb that c:oosiJt of only OCC'tpiCC: 

14 Inhabitable lllr\leiW'cs. Tho difference tslmponant because BCPM 3.1 bullda a 

IS oetwotlc 10 serve housina Wlill. The dcwlopcra of BCPM 3.1 believe that a JOWld 

16 and proper cost model should rcOcetlhc co111 to provide service 10 all howina 

17 unill, currently occupied cw unooeuplcd. l.lccaux of iu obliplion 10 provide 

11 timely ICfVic:e 10 cus&omcn. an IUiC must pl~~ee fecililks 10 serve all howina 

19 units. not just lime lllliu !hal an: ~icd 11 ooc poinl iallmc. Ally pani(\1111 

20 housioa unit iJ likely 10 be a«uplcd at lOtTie poln11 in ti.me, and unoeeupicd 11 

11 othet poinll in tlmc. To assumc olhc:rwite requires cosily new iosiAII.ation 10 serve 

22 a previOUIIy tlliOCt:Upicd housing unh. 

lJ 

WHAT lF THE COMMISSION DEEMED THAT IT IS MORE API'ROPRIA TI3 

u FOR BCPM TO "BUILD" ONLY TO HOUSEIIOLDS? 

14 
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A. AllllO\Iih lhc usumpdon !hat a raidenlial ~ iJ a housing unili.J bucsraJ 10 

2 the bue BCPM 3.1 moclcl, • module cSoc, exist !hat would allow lhc modciiO 

) "build" OC!Iy 10 boulcholdt lf Ibis b whotlhc Commission deems iJ rcasooablc. In 

4 addition (or al1emltively), Ibm is a "wirclcaa cap" on loop investrnml. Thb cap 

5 uya thttlf the lnveillllent for IllY given loop exceeds a user~elined amoun1. lila! 

6 loop cost would be capped at lhal amountusumlna thai in reality either tome 

7 olhct,lca costly lcdlnoloaY would be 1*<1 or lhc cuctnmer would a!we in lhc 

• oost of iMt•mna lhc loop. Thb prcvcnta the moclcl fiom cstimatina too much 

9 lnvesl!DCnt for honsina unita lhat III'C far rcmo"cd from the ccnlBI offic:c. 

10 

II Q. WHAT DATA DOES BCPM 3.1 USE TO ESTABLISH WIRE CENTER 

12 BOlTNDARJES? 

I) A. BCPM 3.1 usa wm center bowldatl~ provided by Business Location Rcsc11n:h 

14 (BLR.). 

1$ 

16 Q. HOW DOES BCPM 3.1 ENSURE TitA T CUSTOMERS ARE ASSIGNED 1'0 

17 THE APPROPRIATE WIRE CENTER? 

II A. BCPM 3.1 CIIIU!Ulhat CIIJIOIDci1111'C w iancd 10 lhc appropriate wire ccntct by 

19 utillzina Census Block datL Tbotc Clllt0mi:1Siocatcd in Census Blocks that fall 

2l) wlthiD lhc BLR wile ccnler bound..ty III'C w lancd 10 lhat wire ccnlct. 

21 

22 B. Cut.oau Locatloa 

2J 

~4 Q. WHAT KEY ASSUMP110N DOES DCPM 3.1 MAKE REOAROINO TilE 

2J LOCATION OF CUSTOMERS WITI liN CENSUS IJUX::KS? 

IS 
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A. BCPM 3.1 enumc:slhll CUIIGmCn arc loealcd oa or near roeds and uscs dclalled 

2 I'IMII·milcl&e infomwtion to allocate U.S. Cenlus housing unilS couniS withm 

l Census Dloeks. BCPM 3.1 allain~ greater pc-ecision than lbat obcaincd uslna 

4 CensUJ Block information alone, by using road data for both interior and 

s perimeter roeds to pi- c:ustomers within the Cen~us Bloek. The end resuiiiJ a 

6 IIW!stlcal disuibulioo of C\ISIOITict locations. In other won!J. the process )'iclds 

1 the lluly (esrlm•tccl) location of customen within ft wire center . 

• 
9 Q. HOW DOES BCPM 3.1 ES11MA TE CUSTOMER LOCATIONS wtniiN A 

10 CENSUS BLOCK? 

II A. The BCPM 3.1 CUS'omct locatloa alaoritlvn lqlns by putitionina the """ of a 

12 wire center into "mlcroaricb. • rouaJily I,SOO feet by 1,700 feet in siu (I.e .. 

11 rouaJtly 1/10"' of a squuc milo or 4 x 3 c:lty ble><:kJ). Thus, each Ceruus Bloek 

14 within the ICIVing wire center 1J overlaid with micro&ridJ (un!Cill the entire 

IS CensUJ Block falls wilhln uinaJe mictOJrid). In the runLI ueas of the wire 

16 center, the alloc:ation of C\ISIOITict locations Is bued on the R*! networl.. the. 

17 location of wbidl is known In CVct)' CensUJ Block. Census Bloek houslna units 

II arc apportioned 10 lllkrotlridl baed on the share of the Census Bloek's road 

19 mileaae lhat OCC1.ID in a alml lllJO'Oirid. 

20 

21 In fact, there arc ec:tually IWO rneihodol!liiett for allocating housina unlla to 

22 microaridJ used In B'CPM 3.1. Por Census Dle><:b greater than 0.2S square miles 

2l In area, relative nMd lcn;t.hs arc used. For small CCNUS Ble><:b, houslna units are 

2A apporoooacl buccl oo the land.,. oftbc mktoarid rci.Uve 10 the Census Bloek's 

zs lOCal -. su- tap c:a- Bloc:b cbanlclail.e rura1 arcas. the nMII 

16 
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WHAT IS lliE SOURCB OF 11m ROAD DATA USED TO ALLOCATE 

CUSTOMERS TO 11m MICROORJDS? 

The 1994 U.S. Ccmua Topoloalcally lntcpted Oeographic: Er.oodina (TIOER) 

liiCf fonn tho foundation for tho !Old dallbue. Thr ~ 994 110ER files UJC the 

NA027 datum unit, ~eh c:onupondJ 10 the datum unit used in the BLR wire 

center boulldarics data. This Is impor1&nt for cnsurina that the BCPM c:ustO<Mr 

I0C81loo poccss, wbldlls t-ued on loc:atlooJ of roads. Is consment with the 

bowldarics or wire eal!er'l. The BCPM clcve_lopc:n m8de a dclenninalion as ,, 

wbic:h of the TIGER roed types people are likely to live and won: alona. Thl1 

subset ofthe110ER>dlla was then used In the CUJtDmN alloaulon proceu. 

WHAT TYPES OF ROADS WERB INCLUDED AND WHICH TYPES OF 

ROADS WERE EXCLUDED? 

Examples o lll i.ocluclcd r* type arc a netabbofbood Jll"eCt and SI&IC bljlbway. 

Eumplcs of rOid types !hat~ Cleduded an: f011r·wbed dri~ dirt roads. acccp 

ramps. limiled access bJabwayw. and 1111y rOid type !hal is in a tunnel or iJ an 

Wlderpw. 

IS THERE ANY EMPIRJCAL BVIDBNCe TO SUPPORT ntE ASSUMI"nON 

lltA T CUSTOMERS TEND TO De l.OCA TED ALONO ROADS? 

Yes. Ca...t oblerva&lon IU&ic:lll !hat this IJ uue. In Dddl!lon. if one cXJUn!nel 

the relatioosbip bet"'-' the number of bouslna uni11 tin a CcnsuJ Block and the 

t.ocal road miles in a Census Bloc:k. one will f!Od a muonaNy blah ~la!lon 

17 

985 



01nct Tatlmony or 9 8 6 
Kevil> T. Dull'y·Omo 

Oocl<:t iolo, 910696-TP 

""'"" ), 1991 

Table 2 pcescnlll.be correllllon berM:aa housing unils and road mileage for 

2 Florida, Kentucky, and Mlssi5s.o)l)l for four dcnalty :r.onea lessllum 200 housing 

l wUIS pet lqllanl mile. 

• Tablel. Coau Block Road Mile· HouaiD& Ua.lt Cornia lion 

z- floflda .... 
0-5 0.&8 0.78 0.158 
c- 20 0.86 0 .8& 0.111 
20- 100 0.87 o-:83 0.87 
100 - 200 0.81 0.113 0.112 

s 

6 The correlation is alW11)'1 positive, and lndlCIIICS a suons association between 

7 housing unit loc:atiOOJ and road mllcs. A measure of correlalion I'IIIIII.CS bel ween -

s I and + 1. Valuca lhiEt ~~p~~~OIICb cllher extreme lndlcatO o strong association, either 

9 directly (positively) 01 illvmdy (neptlvely). 

10 

11 It should be noled tllDII.be road miles used in Ibis a!Uiyais are l.be road miles u.>e<l 

12 in lho BCPM customeralloe~~lon prOCC$S. In llddllion,l.be analy•is Is su~~acstlve 

11 as lhe correlation !.1 betw.:ocn IIBFPIC measun:s of location and roads. II i.s nolo 

14 correlation betwecnKtuaiiOCIIIioa ooonllnatcs, i .e~ lalilude and longitude,IU\d 

IS roed segemcnl cootdinata A full act of lho former would negaiC Ibis discussion 

1~ enti~ly as oo Csliriwlon ofcluslDnler loulioil would tiic needed. 

17 

II C. Cwtom.er ~~~on 

19 

20 Q. HOW ARE llfE ES111MA TED CUSTOMER LOCA 110NS AOIJREGA 1T:J) 

21 lNTO TELEPHONE SERVJNO AREAS? 

18 
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A. CootiSUOUJ miaosrids (Ilona with the estimalcd loca1ions within each microgrid) 

2 an:~ iDio telcpbooe enaiDenina Curler Savicc Ama (CSAs) 

) eccordina 10 c:oaiJietrina clc:si1J1 critcriL A CSA is n:fmed 10 as an "ullimllc 

4 arid." The maximum abc of an ullilll4tc arid is usUAl ly approximately 12,000 feet 

5 by 14,000 feet, (roughly 6 squan: miles) to wmpon with mgin.oerlnaauldelines. 

6 Althov&b the BCPM ullima10 gridJ an: acoaraphlcallv comprehensive, many can 

7 be unpopulated. If m ultimaiO arid iJ UDpopulatcd. then oo plant iJ "built" 10 

• IICn!Cthearkf. 

9 

10 Q. ONCE "ULTIMATE OJUDS• ARE FORMED, HOW ARE CUSTOMER 

II LOCATIONS lltEATED WTTHIN TH£ UlTIMATE GRID? 

12 A. BCPM 3.1 docs not assume that customm an: unlfonnly dimibuted within each 

I) ultimate arid. Rather, Cllllomcrs~N: located within th~ ultimate arid bAKd on the 

14 mlcrogrid. 10 wbicb IIley wac oria.Jnally allocated basccl on road mllesae. Fach 

IS ultimate arid 15 divided iniO four dimibution q\llldnnts. The ~tude and 

16 lonaitllde coordinates of the ciimibution qulldlanll are dclmnincd by fim 

17 Cllablisblna the road centroid, i.e. wdahlcd •venae oftbc road wordinAtca. of the 

II ulllmatc arid- The quadtMta II'C centcnd on thi• road centroid. If • dutribution 

19 I{Uidrlm does DOl contain Ill)' I"'OIIb, IIIII distnblllion qlllllrlnt is limply II'Qlcd IS 

20 an empty dlJiributioo qu.ldnu!L Hcocc, road infonnation is used to furthc:r loestc 

21 customers within the ultimalc QridJ. 

22 

2) Q. HOW LAROE ARE TimSB DISTIUBUTION QUADRANTS? 

u A. The maximum size ulllmatc arid Is typically 12,000 by 14,000 feet or rouahly, 6 

25 square miles. If we aaumc that the road centroid of 1ruch an ultimate arid falls at 

19 
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the gC08fiPhic centroid, I.e. geographic center, then each distribution quadrant 

l will be rouahly I .S 5QWU'C mila in size. E.a.ch distribution quadrant in this auc 

3 will be comprised or 4 eontigu.. us mlcrogrids. 

4 

s Q. HOW DOES BCPM 3.1 ESnMATE THE AMOUNT OF PLANT NEEDED TO 

6 SERVE 11iE ESTIMATED CUSTOMER LOCATIONS IN EACH OF TilE 

7 POPULATED DISTRIBUTION QUADRANTS? 

I A. BCPM uses a tool c:a:Jlccllbe "road-reduced area" to estimate !be amount of 

9 branch. drop, m:l bllc:kbooc eablo occcled to ICI'\'C lhe c:stimalcd customer 

10 locatlons within each populAted disttibutlon quadrant. The exact methodology is 

11 described in the BCPM Rclcue 3.1 Model Methodology. Each populated 

12 distribution quadran! must then be c:oonectccl to lhe road<entroid of the ultimate 

13 grid a1 which point lbc JUb-fecdcr cmnlnatcs (in tow-density grids, thiJ witt also 

14 be the location oflhe· DLC). The dderminalioo of the lcnath of these "coMecting 

u cablc=t" ia alao <lcal:ribcd in dcllil in !be BCPM 3.1 Model Metlxlllology. 

16 

17 It iJ important to IJIIIke dear thai BCPM dOCJ !!!!! locate customers within the 

18 road-reduced Dm~S. Estimated customer locations reside in the microgrids m:l are 

19 not Mmovccl~ to the road-reduc:cd ara.s. Rathet, the road reduced lVI:4 is used a.s o 

20 tool to cstimalo the amount or cable needed to !le1'Vc: the estimated customer 

21 locatlona thai reside within tbe microgrids in the populated distribution qua.ds. 

2l 

23 Q. DOES THIS CONCLUDE YOUR TESTIMONY? 

24 A. 

lS 

20 
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1 0 (By Mr. carTer) Or . Duffy-Dane, could you 

2 a\DIIIaril:e your teatiaony, please? 

3 A I would be happy to . The pu.rpoae o f •Y 

4 taatilDOny ia to convey t o the co .. ioaion why BCPM 

5 abould be uaad to eati.aate the coat ot ba8ic local 

6 service in Florida, a.nd the focus ..,f my toatiaony ia 

7 on two el .. enta ot tbe aodel r one, ouatoaer location 

8 and, two, plant eatiaation. 

9 'l'ha con.:luaiona of ay analysis ar e aa 

10 follows: Firat, BCPK accurately deplete the 

11 distribution of cuat0118r& across a viro center that va 

12 looked at hera in Florida. That vas the Yank .. tovn 

13 wire center. 

14 And, aecondly, the aodal is generally 

15 internally oonaiatent vith respect to the aaount of 

16 plant aatiaated to serve tho ouatoaera in t he 

17 locations identified by tho aodel . 

18 Hence, BCPK likely yields an accurate 

19 eatiaate of the forvard-lookL~g coat of basic local 

20 service hera in Florida. 

21 And what I would like to do for the rest of 

22 •Y &\UIIIsry atateaent is to focus on those tvo 

23 conoluaiona and describe hov I arrived at thea. 

24 Firat, eoae brief background. High coat to 

25 serve areas are largely 1n the rural, lov density 

PLORIOA PUBLIC SERVICE COKHISSIOH 
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1 areaa of tha atate; and I have a qraph.ic I'd lilca to 

2 put up juat to axaaplify I that. Thia graphic ia a 

J qraphical rapraaantation of data that ia found in 

4 Ta.ble 1 ot .ry direct t-tiaony. 

5 Tbe focua of thia qraphic 1a aiaply on the 

6 eaount of qrean apace t.hat you •••. Thera are tvc 

7 abadaa of qr .. n, a li9bt•r qraan and a darker green; 

I and all of the green toqat.har ahov you the aaount of 

9 laneS area, populated land area, in the atata that 1a 

1~ in tha laaa than 20 houaing unite par aquara ailft 

11 danaity aona. 

12 So in .ry aind, t.hia 1a t.ha alC:...nt of t.ha 

ll univaraal aervice iaaue hare in Florida. High coat 

14 areaa vill tend to be concentrated in t.hia portion of 

15 t.ha atate and, aa you can aea, it 'a a fairly large 

115 portion; ancS it you look at t.ha data in Tabla 1 of ay 

17 direct ~tiaony, you'll aae that the tiqure ia 

18 roughly 70' ot the populated land araa talla vithin 

19 t.hia danaity aone. 

20 Second backqrouncS point: The aajority ot 

21 the baalc local aarvice coat ia due to t.ha loop. I 

22 don't thinlc we have an arquaant there. Roughly 70 to 

23 7!1• of the coat of baaic local aervice 1a at·~riiNtabla 

24 to t.ha connection between the cuatoaer and the central 

25 o ffice. 

FLORIDA POBLIC SERVICE COJOCISSION 
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1 so hov a ltOdal locates cuatcmers and tban 

2 how it et:ti ... tu plant to aarva tbue cuato .. ra 

J directly artacta tbe cost ot tba loop and, hence, 

4 affects the coat aatiaatad by the aodal, the coat ot 

5 basic local service. 

6 In taru or astiaatinq tba cost ot the loop, 

7 the aodal 9oas thr0\19h a .. antially tour a tapa. IAt •• 

a briefly state what these are. Pirat; the aodal 

9 asti.Jaatu custour locations. S.aond; tba aodal 

10 a99raqatas these utiaatad locations into sal"''ift9 

11 areas. Thirdt tbe ll(ldatl uti-tee the a.ount or cable 

12 needed to serve or connect cuato .. rs within thaaa 

13 aarvin9 areas. And, tour; the I'Odal aati.Jaataa tba 

u .-ount of taadar cable needed to -rv• tba aarvinq 

15 araea froa the central office. rour central 

16 components ot hov the aodel estiaates the cost of tho 

17 loop. 

18 Ky analysis t:ocuses on custoaer location and 

19 the aAOunt ot cable needed to serve cuato111ara within 

20 the sorvlnq areas 1dant1tied by the aodal. 

21 

22 ia it iaportant? It va don't gat cuatour location 

2J accurate, then va can't asti..ate the proper aaount ot 

24 cable to serve cuatoaars. 

25 Before the coaalsaion are tvo coapatinq 

P'L01UDA PUBLIC SERVI<re COKMISSION 
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1 cuatoaer location eatiaation aethodoloqiea. 8CPM uaoa 

2 roads. cuata.ara are aaauaed to reside alonq roads. 

3 Conaua block bouainq unite are dietributed throughout 

4 a conaua block b .. ed on tho road distribution within 

5 tbat conaua block. 

6 Tb.o Hatfield aodel uau ~vo oatiaation 

7 procoaaoa. It usee acScSreaa goocodlng, and it uaoa a 

8 canaua block boundary placoaant when an addroaa cannot 

9 bo aucco .. tully gaocodod. 

10 lfa auat eapnaaho that thoro • a no databaao 

11 in axh,tonco, to ay knowledge, that identitioa the 

12 actusl apaoial location of houaing and buaineaa 

13 atructuroa in tho auto or anywhere in the country. 

14 So both aatbocSolOI)ioa are oaaentiolly oatilaating 

15 cuatoaor locationa. 

16 Now, we can debate all day the aaauaptiona 

17 behind th.oae eatiaation aathocSolOI)iea, and I ' • au.re wo 

18 will today. But I wanted to bring the co .. iaaion•a 

19 tocua to vbat ia tho rea~ teat ot a cuatoaor location 

20 methodology, and that the teet ia bow well dooa tho 

21 aethodology predict. Siaple aa that. 

22 It it prad.icta well, then we can l volt at the 

23 aasuaptiona an4 aaa, okay, that aaauaption vaa a good 

2 4 one; but if it prodlota poorly, than we oapocially 

25 need to go to tboao auuaptiona and find out which one 

rt.olUDA PUBLIC 8!RVICI!! COMXISSIO!f 



1 ia the one that • • cauainq the inaccuracy. 

2 But I thinlt va ought t o tocua tint on 

3 prediction• and than on aaawaptiona later. So hov 

4 vall doaa 8CPM predict? What va did ia va vent to 

5 va ran4oaly ••l~ed a vira canter her a in Plorida, 

6 the Yankeetown vira center, and va obtained through 

993 

7 aatellie. iaagery tha locationa, actua l location•, of 

a houaea in that vir• canter. 

9 And let IH pilt up another graphic that 

10 you'll find in -.y rabut.bl taatiaony. What thh 

11 graphic ahova ia tha Ya.nkaatovn vira center. It ahova 

12 the -- by the yellow dota the actual location• ot 

13 houaaa identified through the aatallita i•agary, and 

14 it alao ahova concentric ring• . ... noting froa the 

15 central office. 

16 And What va did ia va aaid hov .any actua~ 

17 location& occur vith.in aaob ring and hov aany 

18 location• are pradictacl by IICPfC. The idea h to ••• 

19 vhather or not 8CPM yield& an accurate depiction of 

20 tba diatri~tlon ot ~to .. ra •• you aova avay froa 

21 the central office. And vhan va did that va find 

22 that, indeed, 8CPX d_. • vary 9ood job of tl•at. 

23 And if I can put up another qraphio that h 

24 alao f ound in ay rebuttal taatiaony. (Pauaa) ·•toia 

25 graphic ahova that diatribution. The blue line ia the 

FLOIUDA PUBLIC SERVICE COICKIIISION 
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1 diatrlbutlon of the actual houaea in that wire canter 

2 aa we IIOVe avay troa the central office , and the rod 

1 line la the nUFber of houain<J unita predicted by BCPM, 

4 again aa va IIOVe avay froa the central ottlce. Ae you 

5 can aee, a very, very cloae correapon.donce. Baaed on 

6 thi8 benollllarlt, BCPM doea an excellent job ot 

7 predicting the distribution ot cuotomera in that wiro 

8 cent.er. 

9 Bov <loea the Hattielc:l •o<lel ouatoaer 

10 location •etho<lology pre<llct? We don't lc:nov. A 

11 definitive enaver require• unfettered acceaa to the 

12 geooo<lec:l and aurroo;ate point•. 

13 so tar AT'T haa refused ua acceaa to those 

14 points. And thia ia aiJiply •ore than taking a visit, 

15 a very brief viait, to PKR. Thia requires getting the 

16 Clatabaae in houae ao that we can loolt at it on our ovn 

17 coaautara at our ovn tiae to Cleteraine whether or not 

18 the ouatoaer location .. thoCiology yielda a aiailar 

19 type prediction. 

20 What do ve ltnov about the Hatfield cuatoaer 

21 location .. tho<lology? we don't ltnow how vall it 

22 predicta. What do ve lcnow? Well, it 1a an eati•ation 

23 prooeaa, and in the rural areas it'a probably a fairly 

24 poor eatiaetion proceaa, ~uae thoae looaticna, or 

25 those eddreaaaa, that cannot be apacially located or 
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1 eetiaated are aaauaed to be 41atr1butod on conaua 

2 blook boundariea. 

3 And, tin\lly, tho aurroqato p laceaont on 

995 

4 cenaua bloc~ boundarioa doea not nocoaaarily yield tho 

5 aaxiaua di~paraion ot cuatoaara . We bava to r••~~ 

6 that the aodel doee not uae cenaua blocka. It uaea 

7 conaua blooka aa a atarti119 point, but the tundaaental 

8 unit in the Hatfi eld IIOdel in te.raa ot cuatoaer 

9 cluateri119 ia t.be irre<JUlar polyqon cluatere f oraed by 

10 PNR, and thue apan aultiple conaua blocka, poaeibly, 

11 and once that -- you conaidor that, and you conaidor 

12 two conauo blocJca that are aida by aida uniroraly 

13 diatributinq auatoaera on the periaotor ot tho cen.aua 

H blocke could yield an unnatural cluator on tho 

1!5 boundary on that a•~ -- on that colUion boundary 

16 betvun those two cenoua blocks. And in that aenae 

17 that wou~d not be a conaervative placement. 

18 Alao, another raaaon is even it it vaa true 

19 that boundary placeaent yields a conaervative or a 

~o aoxiaum diaparaion ot QUatoaara, it'a not nactiiArily 

21 true that the PNR plac ... nt d.oea ao. 

22 By ch.anqinq tho aurroqate placoJaont, you can 

23 cbanqa tho aile and abapo ot the PNR polygon cluater. 

24 To ae, that oaya that aiaply aayinq unitora plac ... nt 

25 aaxlaiz .. d.ioporaion ia not nocoaaarily true, becauae 
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1 it also requires tbat tbe PN'R plac .. ent aclhere to tbat 

2 sue -- tbat criterion; and there• a no 9\lllrantoe that 

3 it does. 

4 Okay. CWito•er location: We've qot 

5 custoMrs eati.Jiated, and wo•ve deter.ined their 

6 eatil1Ato4 locations. The next step is to detenoine 

7 a•ount of cable to serve those custo•era. Aqain, why 

8 is this i•portant? Even if we•ve accura~,ly located 

9 cuato•ers, it doesn't 9\lllrantee that we eati•ate 

10 enou.qh cable to serve thew. I •ean, that • s another 

l1 etep 1n tbe proce .. tbat we•ve qot to qo throuqh. 

12 Tbe teat tbat I pertonoed to detenoine 

13 vbether tbe IIOdela are doinq this has bean referred to 

14 as tbe Mini.ua Spanning Tree Teat, and it sounds a lot 

15 .are ccwplicated tban it is. What it is h siaply 

16 let's eatiaate tbe winiwu. a•ount of cable needed to 

17 eiaply connect cuatowera in their serving areae and 

18 cowpare tbat winiwua connectinq dietance, •ini•ua 

19 crov-tly dietanee, with the uount ot cable eetiaated 

;zo by the IIOdel. 

21 so it's a reality check on the aodel, end I 

;z;z refer to it aa en internal eonaietency t .eet. Doea tho 

23 wodel eatiaate enou<Jb cable to aiaply connect 

24 cuato.ers in the locationa identified by the IIOdel, 

25 not in tbeir act\1&1 loeationa, but in the locations 

I'LOJUDA Pti'BLIC SERVICll COKXISBION 



997 

1 identitie4 by the aodo l ; and that ia ln a - - a 

a ca~~pletely valid teet. And when we apply that t ,eet to 

3 both IIOdelJ, ve ;et atarlt differenc.a ln the result.. 

4 Firat ot all, BCPM. How well doee BCPM 

5 perf on? It could do better, I '11 be thfl tint to 

6 adait. Va do coae up abort. Ve coae up short ln Ht 

7 of the serving areae. That is, the eat!aated cable ls 

8 abort ot the lliniaua epann~J19 tree distance in :u of 

9 the eervin; areas. I'• not happy with that. I don ' t 

10 thiruc the apolUiore are happy with that, and the 

11 aponeora ere certainly vlllir.; to work with the 

l2 co .. haion to tix that., So there is rooa for 

13 iaproveaent. 

u In all tairnaaa, we should apply that aaaa 

15 teat to both aodela, end we have. So how well doea 

16 the Hatfield aodel perrora? Well, it turna out they 

17 per fora - - it perforae auch woree. Raaeaber, 24\ of 

18 the BCPM aervinq areas are ehort. Hatfield, the 

19 coaparable nuaber 1a 68t, and thie is for BellSouth 

20 aervinq area. 

21 So what that aeana is that in 68t ot the 

22 Hatfield serving areas, the aodel is not ••~laatin; 

23 enouqh cable to ai~ly connect cuetoaera in the 

24 underlying aerving areaa. Conclusion ie that BCPM ie 

25 auch aore internally consistent. 
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II 
1 So in conclu•ion, to yield an accurate 

2 a•ti-te ot th• coat to aarva rural, lov danaity 

4 cuatoaara accurately, a.nd it auat aat!Aata anouqh 

5 cable to eerve ~ in the•• M~t~ locationa. 

6 And •• I ' ve ju.t explai~. BCPK excel• on both 

7 

8 

cou.nta. 

Tbe Hatfield aodel, in contraat, haa not 

9 d..onatrated any auperiority in cuatoaar location and 

10 cioea -ch vona than 8CPH in ita teat or internal 

11 conaiatenoy. Henca, tha co-iaeion ahould adopt BCPK. 

12 By chooain9 BCPM, tha eo-i .. ion vill obtain 

13 an accurate aat!Aata ot tha torvard-lookll'l9 coat ot 

14 baaio aarvioe particularly in tha lov da.naity araaa, 

15 beoauae that'• raally tha araaa that va vant to tocua 

16 on. It vou.ld alao anaura an appropriately ah~ and 

17 t&rqated u.niveraal aervioe tund. Wa n..ct to tind 

18 tho•• particular ar ... that ara indaed hiqh coat. 

19 And, finally, by doing ao vill anaura that rlorida 

20 r .. idenu have eccaaa to belie: local auvic:e at 

21 attordabla rate&. 

22 Thank you tor your attention. 

2l a. caavaa Ooea thia couoluda your 

24 auaaaey'? 

25 Wl'l'lnlll DIJJ'n•DDOI It doea. 
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1 D . c:&IIYD1 The vitnua 1e available tor 

2 croea. 

3 D. COXI Chainuan Jollnaon, before ve 9at to 

4 croaa- exa•ination, Staff thinka it would be 

s appropriaQ to .. r~ u an exhibit the dtpotition 

6 tranacript and lata-til.ed depoGition axhibita or 

7 or. Dutty- Dcno. It'a identitied .. KDD-3, and I 

8 believe thoae are all available aa ot thie aorni119. 

9 cnunw JOU"Oill It vill be idant1t1ed 

10 aa 48. 

11 D. ccna Yea. 

12 (lbr:h~it 41 .. rklld tor idantitication.) 

13 

14 

15 

cmaun• JODIOIII ta that it? 

D . coxa Yea. Thank you. 

xa. ralal Sprint- Florida baa no quaationa. 

U aaot• ITIIWXD'fiOII 

17 .., ... ~· 

18 

19 

20 

21 

22 

23 

2 4 

25 

Q Good 110rninq, or.outty-ocno. Ky naaa 1a Jia 

LAIIOUraux. I rapraaent AT,T. 

a It ' a nice to ••• you ogoin, Kr. Llaourtux. 

Q I ' • happy that we're taLking about 

aiorogTida and aacroqrida at 10:30 rath~r than 6130 

laat ni9bt. 

a Do you think it vill aake aora aenae? 

Q I hope ao. Do you agree that a proxy aodel 
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1 for calculatinq univer5al aervice coat. abould 

2 calculate forverd-lookinq costa? 

l A Aa a qeneral principle, yea. 

4 0 You say at Page 6 ot your direct teatiaony 

1000 

5 that fo~&Ed·lookinq coat• repre .. nt the econoaic coat 

6 an etf~oient provider of univerael service would 

7 Likely occur to aerve an area in question; in thia 

8 caae, BellSouth'a Florida aervice territory? 

9 A I aay that, yea. 

10 0 So I preauaa fro• that atat ... nt you agree, 

11 than, that the C~iaaion should identity the costa an 

12 efficient provic1otr in a qivan service te.rritory in 

13 Florida would incur and not the coat that a particular 

u coapany has inc:\lrrad or will occur; ia that correct? 

15 A Tbat•a correct. 

16 0 In tera8 of cuetoaer location, the iaaue of 

17 cuatoau location ia critical to the calculation ot 

18 universal aarvica fund coat., correct? 

19 A I would agree with that. 

20 Q And by auatoaer location, you aaDn the 

21 identification of the spacial location that ia the 

22 lonqitu.de an<l latitude ot auetoae.ra; correct? 

23 A Yeah. CUat-r location h the epacial 

24 eatiaation of a housing and/or bueinaae etruotura, 

25 yea. 
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2 

3 

Q And bY apaci~l location, ve aean 

iclentiticatio•. ot lonqitude and latitude? 

~ Generally that'a our coordinate ayatem. 

1001 

I 

4 liken it to puttinq a pin in a aap. 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

14 

15 

16 

Q And Vllen you uae the tena -locatinq 

cuatoaara,• you rater to apacial location• or thoae 

cuatoaera; correct? 

1 Yea, I do. 

Q At Page 9 of your direct t .. tiaony you aay 

it ia iaportant that a coat proxy model locates 

ouatoaers with a reasonably high level ot a ccuracy 

becauae the ai&e of the univeraal aerviee fund -- l '• 

aorry - - of the universal fund and the appropriate 

tar9otinq of eli9ible reoipienta d.ependa upon the 

deqree ot accuracy witb which ouatoaera are located. 

D. caavza1 could ve have a line reterenoe 

17 tor that, pleaae? 

18 a. ~~ were you able to find that 

19 reference in your teetiaony, Dr. outty-O.no? 

lO WI!WIIt Durri•DI»>I I have. It'a Line 20. 

21 

22 g 

IQl. oavDo Thank you. 

c-, 111-. t.aaoureliX) What do you -an by the 

23 appropriate tarc)atinq ot eli9ible recipient• dependa 

24 upon the cleqree or accuracy vith which cuetoaara are 

2!1 located? 
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1 a By that atat ... nt, I aaan tbat ve bave baan 

2 able to identity high coat to aerve araaa. 

3 Q so by targeting eligible recipienta, you 

4 -.n te.rgetinq areaa? 

5 a Tarqatinq -- yea, y••; not ~rticular 

6 people, aubaata ot people, but araaa or high coat. 

1 Q And Vban you talk about tha accuracy vith 

8 vhich cuatoaara are located, you ' re ratarring thara 

9 only to the are .. in vhich cuatoaara are located? 

10 a No. I •a roterring to the spacial 

11 location or tba accuracy ot tba apacial location ot 

12 houainq and buaLnaaa atructuraa, vhich ia aynonyaoua 

13 vith cuatoaara. 

14 Q Okay. Do you agree that it ia iaportant to 

15 calculate coata vith aa aucb geographic apaciticity aa 

16 poaaibla? 

17 Yea. It we're to appropriately idantity 

18 bigb coat araaa, than va need t o incorporate into our 

19 ao4ala a.a auch apeoi ty -- it'a too early to evan 

zo pronounce tbat vord - - vitb aa auch tooua aa poaaibla. 

21 Anc1 8CPM doaa ao by atarting vith a vary, very ... u 

22 area called a aiorogrid, which ia about ~ lOth ot a 

23 aquare aile; and by te.rgatinq -- or by atarting vith 

24 aucb ... 11 araaa, the aodal than ia able to coae up 

25 vitb a vary goocl idea aa to vhare tbe high coat areaa 
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1 are in the &tete. 

2 Q Okay. Kow, vith respect to the Hatfield 

3 aodel, all e~·•toaera in the Hatfield aodel, both the 

4 geacoded looationa and the surrogate locations, are 

5 aaaiqned a preciee spacial location in tho fora of a 

6 longitude and latitude; correct? 

1 a That's correct, whether it's accurate or 

8 not. It ' • an eataate, but they are llilaiqnad a 

9 latitude and longitude. 

10 

11 

Q 

a 

And that's for each customer? 

That ia for each cuatoaer, yes. 

12 Q &cPK, however, does not identity or 

13 calculate the special locations ot any i nciivillual 

14 cuato-re, doee it? 

15 a I lliaagree. BCPM starts, reaellber, vith a 

16 census block. And the idea ia, given that we've qot, 

17 say, 100 housing units in a census block, where within 

18 that census block are these housing unite located. 

19 We start with a aicroqrill nat that is 

20 overlaid on this cenaua block where these aicrogrids 

21 are a lOth ot a square aile in size. And we look at 

22 the roads within that census block , anci va asaiqn 

23 custa.era, tho .. 100 cuatoaara, to each or thea~ 

24 aicro;ri~ vitbin that census block baaed on the 

25 relative road aileAqa. 
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1 So if a particular llicroqrid haa 10\ ot tha 

2 roada, than it ia aaaiqnect lOt ot tha bouaing unita. 

3 Thoaa aicroqrida bava a apacial orientation. So, yaa, 

4 8CPK apacia lly locataa cuatoaara to tboa• aicroqrida. 

~ 0 Nov, you datina tba --

6 QW••aaxowa DD!!OPa z:xcuaa - juat a 

7 aecon4. What about ttla pbanOIMno.n that it you hava a 

8 .. in road and than thara•a a ... 11ar road connactinq 

9 to the aain road, that ttlara•a a likal1boo4 that 

10 you•ra 9011'19 to hava aora bouaabolda cloaar to tba 

11 .. 1n road thAn at tba and ot tha aaconda.ry road? Do 

12 you un4aratan4? 

13 U'NJIU DUFrf•ODOI I uncSaratancS. 

14 

15 

CCWMT8Dif*l:ll DJIUOIIa That • a not a p roblaa? 

U'!IIU8 DUFrf·DDOa Tha vay l:ha aodal vorka 

16 nov ia that tirat a data.nlination ia a.ada aa t o vbat 

17 typa ot roada people ara likely to live and vork 

11 alonq, and than that aubaat 1a uaed in tba aaaiqnaent 

19 of cu.atoaMra vithin tba canaua block. llov, all roada 

20 within that aublat are treated equally. 

21 So in your axaapla ttla aodal vould not 

22 diatinguiab betv-n a aain road and aacondary road. 

23 Thoae roada vould all be conaidarod th• • .,.. , and 

24 aaaantially tbare vould ba an evan diatribution, it 

25 you vill. The aodal doaan•t actually do tbia, but tor 
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1 tallc.iD; purpo~~u, tbe aodel voulcS ai.lq)ly evenly 

2 cSiatributa it along thoaa roac!a. 
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3 Nov, that 1a a rat J.naaant that qoinq torvard 

4 I oartainly would want to loolt into in tar-a ot 

!5 illproving IICJIM, t»cauae tbara 18 infonaatlon on road 

6 types. Por aawpla, va can loolt at auta biqhvaya 

7 varaua a nai9bborboocS atraat, rnd, clearly, aora 

8 pao~la live on nalgbborhood atraata tban atata roada, 

9 atata hi9hwaya. 

10 But f'.hat i• a ratina-nt, and 1 t 'a a 

11 ratin-nt that va can do, but curTently BCPM cSoaa not 

12 do that tor you. 

13 0 (ay XI:. t.a.ou.rawrl You daf inod the phraaa 

14 tor .. earlier, •apacial location,• aa aaaiqnlnq a 

15 lonqitucSa and latitude. 

16 a That'• corract. 

17 0 BCPM doaa not apac ial1y locate any 

18 individual cuat-.ra, dou it? 

19 a Ho, I diaaqr-. You can arqua tbat 8CPM, 

20 becouM o aioroqricS llo• • •Pfooill ori•ntlltion , tbat it 

21 you allocata, aay, 10 houainq unit• to tbat aio roqricS, 

22 tboaa 10 houainq unite have a apac ial orientation. 

23 They're vithin that 1/~oth ot a aquara aile area. 

24 Now, for talking purpoaaa, it you want to 

25 pin - dovn to e ooordinata, let' a UH tba road 
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10 
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14 
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

c;entroid of that microgrid as the latitude and 

longitude tor all 10 of those bousinq units. 
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0 BCPM i tself does not assiqn a lonqitude and 

latitude tor any of those individual 10 customer s in 

that micloqrid, does it? 

A Well, I think we ' re startlnq to split hairs 

as to what we mean by •aasiqn" . 

0 1VJ Hr. Carver ask1d Mr. Wood to do 

yesterday, i f you could beqin with a yea or no, that 

would help me out. 

(Transcript continues in sequence in 

Volw:ae 9,) 
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