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DIRECT TESTIMONY 

OF DR. KEVIN! DUFFY-DE.NO 

ON BE.RALF OF DELLSOUTH TELECOMMUNICAnONS,INC. 

BEFORE THE FLORIDA PUiBLIC SERVICE COMMISSION 

DOCKETNO. ~96-TP 

AUGUST3, 1991 

I L INTRODUCTION 

9 

10 Q. PLEASESiATBYOURNAMEANDBUSINESSAFFILlATION. 

II A. My name is Kevin T. Dulfy-Deao. I am (be Manaai .. Oircdor·Mmct R.clcan:h 

12 81/NDEI'EC lnlcmatiooal, a141coommuoicati041 coasultiDa finn. 

IJ 

14 Q. PLEASE DESCRJBE YOUR WORK EXPEIUENCE AND EDUCATIONAL 

U BACKGROUND. 

16 A. As the M•n•alna Direelor-Multe:t Rcsearcb &1/NDET'EC lnlmlatiooal, I mmaac 

11 the de~Jopment of ecooomic: models 81ld 'the evaluation of cxi stioa modda aod 

11 their supportioa data. I am respouslble foc dat•bue .cquisitioo aod data analylia. 

" In pattlcular,l have puticipalod In the oagol.aa analym of the HAl Model &lid the 

20 d~lopmcat of tho Beachmarlc Cost Proxy Model. My pa.nlcipal.loo !oeludet 

21 providlna twimony on both ofl.bcae eosc proxy mocldJ lo Mab.ma, Kentucky, 

22 Louisl11111, Mloocsota. MiJsiSJippi, North Caroliol, Soul.b Caroliol, Tennc:SJCC. 

2l and Wyomloa. 

14 

25 I have over 12 yW'I of experience In ClODd'uctio& qu.uitlt&tlve aod ccooomlc: 

OOCU~1 [h. llt:••orR-('Af( 

G-8 I 7~9 AUG -3 :: 



Dines T.......,. of 
IC.Mo T. Dul!'y·Dmo 

Ooclcl No. ~TP 
AOJIIIl ), 1991 

analysiJ and modcJlna. I served as an economist wilh the Ulah Division of Public 

2 Utilities wbe~ I d~Rctcd lhe Division's analysis oftelccommunicatlooaloop 

l costlJia models. AJ 111 cc:onornbt wilh the Utah Office ofEncrv,l analyzed a 

• wide nnae of~ cocrJY, and dcctric utility issues. 

' 
6 I baw a Ph.D. In ccollOIIIlca &om the Uoivcnlty of Orqoo; I ba~ JetVCd as 11:1 

7 assist.ant profeaor a1 dwc UDiYa"Jitiea; llld, l am eumntJy 11:1 edjuoct prof-In 

a tbo MBA JliOIJ'IID a1 WCJfminst.cr Collcac of Salt Lake City. I have aulhorod or 

9 

10 

II 

n 

I) 

14 

" 
16 

17 

II 

19 

20 

21 

22 

23 

24 

2S 

Q. 

A. 

co-authored 17 academic pepen as wdJ as ou.mcrou.a reports. I ba~ anachod my 

curriculum vitae as Exhibit KDD-1. 

WHAT IS lllE PlfRPOSE OF YOUR TESTIMONY? 

The purpose Of my lcstimo(ly is LO reapood LO the acc:ood issue specified by lhe 

Florida Publlo Service Coll\llllJsloo ~"the ~pp~opillle CC* proxy model 

LO dctennlne tbo LOlli COfWII'd.lookina cost of provldloa buic: local 

tclec:ommUDiutions acrvico punuanl LO Sectloo 364.025{o4)(b)." M) leStimooy 

dacn'bes JrCYera.l key featwa of lbe modc.llhal BeiiSoulh is proposina tbo 

Commission use lo dc1amlnc the cost of unlvenal service in BdlSoulh'a Florida 

territory: lhc Beochnwtt Cost Proxy Model vcrrloo 3.1 (BCPM 3.1). Tho task tbo 

Commiasloo faces It LO clctennl.oc if BCPM 3.1 can anivc Ill a ~JOOablc mimalc 

of the forward·lookina cost ofwliw:rul ICI'vico. ln !his rcpd. the Commluioo't 

ancntion should be foeuted oo three aspecb ofa cost pro.xy model: ( I) bow doea 

the model locate ciiSioolc:n aod bow doea It aa;rcptc CII$LOmCI'I inLO telephone 

JUVico areu; (2) lhe en&lnccrina critcrialhatln.Oueooclhc desip oflhe wire line 

network "built" by lhe model; llld, (3) lhc va!UCI for lhe literally JuwdrcdJ of 

2 
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user-adjUSiablc Inputs wed by the model. Dr. Bowman's testimony addrcssca 

item (2); MI. Caldwell of Bell South edd.ressct ilcm (3) In her lerutnony. My 

testimony focuses on item {I). Speci&ally,l describe the key featun:s ofBCPM 

3.1 patainina 10 Its eustomcr loalioa aod C1ISiomcr aareplioo mctbodoloal~ 

WHAT ARB YOUR PRIMARY FINDINOS AND CONCLUSIONS? 

AJI CIOSl proxy moclclJ !hat JCdc to lrri~ al I miiO!IabJc ntjiDIIC Of I 

aeoanphlc.ally dJsaairqalcd 00111 ofbulc localecrvioc fKe al'uodametll.ll 

clWJqe. 1biJ challeo&e Is 10 IOCISe customers altho 111b-Calsw Block level. 

The U.S. CalSUI reports bousiaa UDit counts 11 tho Ccmw Block lcvd. l lowcver, 

since Cauus Bloc.ks can be quite Lvae iD lbc nnl, low·dcnsity-.. --.s of 

particular intcrm In the univmal service arma, 1\uthcr locating customcn within 

these potentially larac arca.s Is impotwiL The exact spatial location. i.e., t.tirudc 

aod looaitude. of~ po«end•l klqlbooc customer II DO( kDown. Hence, 

BCPM UJCS 111 altcmalivc mcCboc1o1ot:Y 10 aeocodiDJ. BCPM'J c:ustomcr location 

mdbodoloey Is based on tbc plaasiblc u:sumptioo lbat QIStomen tend 10 live oo 

or oat ii'Oid. 1biJ wumptioa ficilitalel the we or. a~Jy 

comprcbctuivc road·netwolt dmbue provided by the U.S. BUJQU of the Ccn.sua. 

In low-density arcu, BCPM allocalt:l Ccruus Block level dill aaoss a CciiSUI 

Block based oo tho amowu of livable ro.d mlleaac lh&t oc:c:un In each ICCtlon of 

the CcoSUI Bloc:L The ftmdamcnul uoit of malyru wcd by BCPM II ullod a 

"mktosrid, • an area rouabJY tbe m of 4 by 3 typle&l dty blocb. Eadl CcnSUI 

Block is ovcrlald with a "fllhlaa oct" of these I"'C1anJUUar mlcroaridJ, If a 

panleular mleroarid lw 10% of the livable road mlleqe wi1hln 11.1 bordera,lbeo 

) 
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I 0 %of the Census Blcxk housing units arc aJIOQitcd to thU microgrid. The end 

2 rCSI.llt is a statistical discribution of customer lcxations. In other words, the 

l methodology yields the like.ly (utlmoJul) lcxation of ew1omen. 

' Once ew1omer locations arc catlma.tcd in this IDIIIUICr, U:lcpbooc lefVina areas arc 

6 folllled by aggregating contiguous microgrids into latict areas. This aggregation 

7 is govemecl by enainccrin& DCiwod: dcsiBD criteria. The rmddna eervlng areas. 

1 or "ultimate aricb. • arc also goosraphically COrDJnbensiYe aod RlCI&ngular in 

9 shape. In the rural, low-density areas, the ultimate grids arc typically 

10 approximately 6 lqiiiii'C miles In lire. Some ultimate grids may be unpopulated, 

I I to which BCPM does not "buiid" pla.nt. 

12 

13 Once the suving area.s a:re determined, BCPM then dlvides each ultimate grid into 

t 4 quadn.Dts. A modeli.oa tool rdctn!d to u the ~roed-rcduoccd area• is used to 

u cstimale the amount oftnnch. becltbono, and drop cable occdcd to- each 

t6 populated quadtant. The amount of cable required 10 coonctt the road<Ciltroid of 

17 the ultimate arid. where the sub-feeder terminates, with the road-centroid of each 

II populated quadtant Is als.o estimated. 

19 

20 In sum, the BCPM roed·bucd methodology addresses the iJSUC of bow to 

21 estimate <:usU~mer lcxat.ions wbo:n a complete set of dsa oo cuct customer 

n loeations, I.e., lalltudea and lonairuda, docs not cxUt. In .ddltloa,lbo 

2J metbocloiOSY used to ·~aate tbac estimated locatloos into Kn'ing areas is 

24 consistent with standard cnglnecrlna design prindples, u dlse11UCld by Or. 

2$ Bowman, aod Is loaicallr c:onslsteot. The estimated CUJtomCr locations arc 
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preserved $fM~tlally throu&hout the •aan:aation process. Then: is no 

2 lrnn!fonnadoo of &rids from one shape ~o another olher than simply I&&I'Ca&llns, 

J wbcte appropriate, eontiJUOus recunglc:t into a laracr aeographle area, !hal 

4 c:omspoocb to JerVina area. Moreover, customer locations are never moved. 

s Hence, the metbodoJoay used by BCPM fadlilatea ill wirnatioo of a raJODiblc 

6 forwatd·lookina cost of buic loeal service in Florida. 

7 

• Q. HOW IS YOUR TESTIMONY ORGANIZED? 

9 A. &CIIon ll otmy tatlmooy provides a amcral dc:tcripdoo of a cost proxy model, 

10 inclucfina key asswnpdons made by cost p-oxy mockb.. &a/on Ill. p-oviclcs ao 

11 ovcrviewofBCPM 3.1 '• eustomedoeadoo and aaareptioo aJaorilhms. 

12 

13 Q. 

14 A. 

u 

16 

17 

19 Q. 

20 A. 

ARE 11iElUl EXHlBITS TO YOUR TESTIMONY? 

Yes. Tho followlna Is aliJt of tho eahibitllhal accompany my tcstlmooy: 

KD0-1 

KD0-2 

Quallfieatloos 

Census Bloeb in the Bunoell Wire Ccnlcr. FL 

PLEASE BRJEPL Y DESCRIBE 1lfE HISTORY OF Tiffi BCPM. 

Two mockiJ, tho BcodlmaJt Cost Modcl2 (BCM2) and tbe Cost Proxy Model 

21 (CPM), are the direct pro6ccmo11oflhc BCPM. BCM2 wu ck~lopcd in a joint 

22 effort by Sprint Cocporadoo and US WEST IDd wu filed witb tbe FCC on July 

13 3, 1996, for eonsidetation In CC Doc:lcct '96-45 (fedetal..Siate Joint a-d on 

24 Univcnal Service). Pacific Telesis IDd fND&TEC International developed the 

U CPM, which wu filed wilh tho fCC at the same time. Tho California Publlc 
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Utilities Commission in its univcnal sc:rviec cost proc.ccding ~C.Cepted the CPM. 

The BCPM wu Initially designed to incorpo~tc the best &~tributes or rwo modeiJ, 

BCM2 and the CPM, and to add upebillties tha1 did not eJtist in either oftbe 

earlier models. INDETEC lnla'nalioaal was rctalncd to aid in the development of 

the BCPM u well. 

GENERAL DESCRIPTION OF A COST PROXY MOD£!. 

PLEASB DESCRIBE mE CHARACTERJS11CS TYPICAL OF A COST 

PROXY MODEL. 

The tem1 wcost pro~ty model" bM ernc:raed only rcc<:nlly in the 

telecommunications induslly. T'bae b,lhen:fore. no pm:bc de!lnilioo ofMcost 

PfOltY model" in economlc:a. In indliSily usaae, the l.erm bQ come to IDCNI a 

mechanism used to Cllimate the fOf'WII'CI.fooldng economic oost of universal 

serviec or Wlbundled elements. A cost PfOltY model for usc in the univcnal 

serviec arena is generalJy considcled to have the following ch&raclcristlcs: (I) it 

relics l.arady upon public information tbatls available oatlonwido; (2) many of its 

key inputs can be modlllcd; (3) its complexity docs not preclude ill applie.lioo 

nationwide; and, (4) it ia generic eno~o~ab ..a that It can estimate the forward· 

loolclng cost or any company thai chooses to be a universal sc:rviec provider. 

WHAT lS FORWARD-LOOKINO ECONOMIC COST? 

Forward·looldng cost represents the economic cost an cllident provickr of 

universal service would likely incur to acrvc the area in question. to this euc, 

6 
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BeiiSouth's Florida service c.erri1ory. This cost is forward·look.ina ln the sense 

l lhat it re.Oects the economic cost that would be incum:d ·today it the wireline 

l network 'NCI'C rebuilt entilely. Hence, it relies on cwreoa market prica &Del 

4 cwrenl, but proven. tccb.nolos:r. 

s 

6 Q. HOW DOES A COST PROXY MODEL ARRIVE AT AN ES11MA TE OF THE 

1 COST OF BASIC LOCAL SERVICE? 

• A. Conceptually, til= an: four steps In the e$1imatlon process. The tinlatcp is the 

9 design of • rww wire line telephone network to serve Qll1.omcn in their cum:ot 

10 locations from centml offices abo !n their current loeati0111. This require# tb&l 

11 customers be spatially located, that eus1omen be aggreptcd Into c.elepbonc 

12 serving an:as, and that a feeder/sub-feeder DC'IWOrk be designed to setYe these 

u groupings or customers in an efficieotiJUIIUIC1', yet JtiiiiiCII!.m: to the reqWn:mcnts 

14 or the 1996 Telecommunicatlnns Act &Del of the Florida Commission. 

IS 

16 The second step is the c:stimation of the inYCf1mcnl needed to actuaiJy build such 

17 a network from sc.ratch. Such diverse itCDU as the cost or poles, the lnvestniCI.t 

II multiplier required when "difficult c.eiTiln" iJ cocountered, and the cost of diaital 

19 swiu:hcs arc lalcco into ~1. 

lO 

21 The lhlrd step is the applieation or factors, Juch u the rate-of·rel\llD, 10 the 

22 estimated investment to yield the annual capital cost. 

23 

24 Finally, the fOW1h step I• lhc Cllimation of the I"Caatrina costJ, I.e. CXpCDJCS, 

1S associated wilh the opcratloo or such • ~ 

7 
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2 Q. WHAT ARE SOME OF THE KEY ASSUMPTIONS MADE BY COST PROXY 

l MODELS? 

4 R. One key IWUIII¢on conccnu lbe dctcnnination of customer loc:alio111 The 

5 challenge filc:ecl by tbc cost proxy models iJ the spatial locatioo of customcn 11 

6 lhc su~ Bloc.k level. This It eapccially Important In rural, low-density 

1 areas ~ Ca:rsus Blocks tend to be very larae. Since iofonnatioo oolbe exact 

1 latitude and lcqjtucle of customer locati 0111 is spanc for rural, low-density areaJ, 

9 cU$1.omer locatioos mUSI be estimated. Hcncc the methodology used by the 

10 models to estimate customer locatioiU is lmpor1&l!L 

II 

12 Another key a.ssumption i•lhc models' dcfinilion of"cUJtomcr." In !Ct'DU of 

IJ residential customcn there are ~possibilities: bou.fiog Wllu, bou.sebolds, and 

14 bou.sebolcls wbo CUI1'CIItly have telephones. Which dcfinltloo b used depend~ oo 

u lhc model dcvelopen' Interpretation of wbat the FCC meant wbcn it stated In 

16 Criteria 6 ofparagnpb 250 of the FCC Universal Service Order, "The cost study 

17 or modc:J mUSI cSiimale lbc cost of providing Jetvicc for &1.1 bus1DCS$C1 and 

It households within a geographic reaJon. • (italics added). Did the FCC meao 

19 bousina Wilts tbat are ewrently 60ellpied,. whleh is tbe U.S. Census definition of 

20 bou.sebotcls? Did they mC&Il all inhAbitable structures (hou.fiog units)? Or did 

21 they mean only bouscbolcls with current phone service? Which definition lr used 

22 affects lhc amount of plant "built" by the model, affects lbc ccoaom.~ of tcale, 

23 aDd, '-, affects the estimated eost of basic local service. 

24 

ll Another key I.S3Wipcioo Ia the enJinceri.n,g criteria !hal govern the aggrepl]on of 

• 
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eustomcn into serving areas and the design of lbe fecdet/sub-fccder oetwork 

2 needed to serve these areas. These criteria are impol'Wit for they afl'eet wbclber 

3 the oetworlc iJ capable of providing 8CilCSS to adV&DCCd services in both urban and 

• ruralarea.s, as requ~ by the 1996 Teloc:ommunic:GiOIII Act, Section 254. ltaDJ 

' of design interest are the maximum le~~~ of copper loop beyond the dlsitalloop 

6 carrier (DLC) and the maximum numba of lines per DLC. 

7 

a A third key assumption, actually set of asswnptions, are the values for the 

9 hundreds of IISCl·adjustable inputs. The user i.s allowed to spcc;ify values for a 

10 wide range of items that caD afJ'Cd the model'• c:stim•lcd cost. For example, lbc 

II user C4ll specify val~ for a wide range of items such as the cost of drop wire, lbc 

12 cost of 200 palr cable, lbe activlty-iharc or "cut and rcplecc sod" in the 

1 l underground placement of cable in the S to I 00 line per square mile density ZllDC, 

14 the cost of money, and the I'CCUlrina cost. of buried cable maintenance, to ll&IIIC 

u justa few. 

16 

17 Q. Wllli RESPECT TO CUSTOMER LOCATION, WHY IS TiiE ACCURACY 

tl OF A COST PROXY MODEL'S ABILITY TO LOCATE CUSTOMERS 

19 IMPORTANT? 

20 A. It is imponant that a cost proxy model locates customc:n with a reasonably hlcb 

21 level or DCCUra.cy because the slu of the universal service fund and the 

22 appropriate targetlng of elisible rcelplenta depend upoo the degree of ~eeunw:y 

23 with whltb customera arc located. The more -=curately customers are loea•cd, 

24 the greater lbe ICCWIICY In cost CS1lmatlon a.:rou geographic areas. Thus, it is 

u essentiallhatlln evaluation of a cost proxy model include not only an use•.._, 

9 
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of the relat.ive accW'IICy ·of the cost proxy models in locatina customers but also ... ~ 

2 how these customers are then aggregated into telephone serving areas. 

) 

• Q. AT WHAT LEVEL OF OEOORAPHIC DETAIL SHOULD mE 

' C~TIONBBP~O~? 

6 A. Because costJ wry subSIADllally aaoss geogn.pluc IU'CP, the calc:ulatioo should 

7 be dooo with as much acoppblc: specif : ily as possible,. such as 11 the level of a 

1 s;rid ccD or a CCNUS block sroup or, at a minimum, a win: cent~. Tnlditional 

9 Incumbent Local Exeblnae Carrier (ILEC) forwanl-looking economic cost studies 

10 will be difficult or Impossible to apply bcc:ause lbey were generally designed to 

It reflect the costs for much broader aeograpblc areas. 

12 

13 01. BCPM 3.1 'S CUSTOMER LOCATION AND AGGRECA TION 

t• ALGORJTIIMS 

t6 A. 

17 

II Q. 

t9 A. 

SomeBulca 

WHAT FUNDAMENTAL CHALLENGE 00 COST PROXY MODELS FACE? 

Cost proxy models that seek to estimate cost at geosrapb.ically dlsapregated 

20 levels must locate customcra with a reasonable dC&t= of..:cW'ICy. The smallest 

21 geograpblc unlt for wbic.b U.S. Census data are available ll the Ooosus Block. 

n However, in the rural, low-densil}' areas Census Bloc:b can be very larae. 

lJ 

ZA Q. WOULD YOU BRIEFLY EXPLAIN TilE DJSTINcnON BETWEEN 

U "CENSUS BLOCK GROUPS" AND "CENSUS BLOCKS"? 

10 
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The U.S. Bwu.u of tbe Ceosw has devised a tiered geographic referenc.c: system. 

Swtina at tbe slalC lnel, Alles are disa&af'eiated into counties, which are fwtlw:r 

dlsaggrepled into ceosus ltaCU. Census tracts usually have between 2.500 and 

8,000 pcraon.s. They were oriainally desisncd to be bomog~u.s with rcspoc;tto 

population charaetcri.cties and do nol crou county boundaries. On avel'll8e. then: 

arc 28 Census Tnocu in a county. 

Census triiiCtJ arc l'w1ber cfuaaarcsaled into Census Block Oroups. A Census 

Block Group is a collection ofCalsu.s Blocks acneratly cootaining between 250 

and SSO housing uolts, with an ldcaJ lize of 400 housing unill. On avC1118c, there 

are thnoc Census Block Oroups in a Census Tract. 

The flDest level of aCOII'Iflby, for whlch Census data arc provided, such u 

bou.sl.oa uollS,ls tbc Cemu.s Block. The U.S. Burtau of die Census deflDQ 

Census Blocka as "anall arc&S bounded on all sides by visible features such u 

streelS, roads, wcams, and raiJroed lniCb, and by invisible boundaries such u 

city, town, township, and county lbnlta. property lines, and short, lmaglnary 

extensions of streets and roads. • On average, then: arc 3 I Census Dloclul in a 

Census Block Group. 

HOW LARGE CAN CENSUS BLOCKS BE? 

In urban areas, Ceosus Blocb arc fairly small. For example, in a downtown an:a 

they tend to be O.OOS ~quare rnJlea in slz.c. In a rypical 1111burban area they tend to 

be in tbe O.S to 1.0 square mile ranae. In rural areas, Census Bloclul tend to be 

much taracr. Censu.s 81ocb u tarae u 60 ~quare miles arc not unconunon. with 

II 
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• A. Table I allows U.S. Census Block dat.a for Florida by dcruhy :r.ooc. The 

' maximum size populAted Ccnsw Olock In Florida is SH square miles. In the lwo 

6 lowm lknsicy zone~, mo 1-0 20 boUJ!na l!lll!l ~r tq~WC mile, populated Census 

7 Blocb coastiMe epproximalcJy S.3 % of Lhc IoLII poJJIIUICd Cemul Blocks end 

1 JPAD69% of die lOCal popt~lacQj land area In FloridL In Florida, lhctc arc 91,215 

9 unpopulated Ceasw Btocb. A c:ost proxy model's ciiSIOOICr localioo 

co mecbodoloaY Cor plec!na c:us10mcn wilhin a Census Block is much more critical 

II In !hex naral, Jow.deosity 11C1S. 

12 

Tablt 1. florida Populaccd Ct.DJII.I Olocb 

14 

IS Virually, the cballenac !I'ICCid bye c:ost proxy model is Jbownln Exhlbil KD0.2. 

16 KDD-2 JboWI die Cea'UI Blocks In Bd1South'1 BWllld.l ...W cenlef' In Flaalet 

17 Cowlty, Florida. Tbe wire «nlcds 11.7 mUcs wide (Eut-Wat) end 14.1 miles 

12 
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sud! large areas make li difficulllo ttlleel aeruaJ Wlderlyln& population loc.ation 

and population dispersion. Second. large Census Block Groups make It difficult 

10 aggregate ICCwalcly Census Blodt Groups 10 hi &her levels of aeopphy, sud! 

as wire ccnten. Conscqueotly, usina Census Blodt Oroups to assip et'S'OO"C"S to 

lbc appropriate wire center aod lbc approprim servio& lneumbenl iOCIJ cxchaoge 

carrier Is problematic. Thlrd,Jarie lrrc&ular sbapod Census Block Groups may 

001 readily COrTCSpond to mu.ningM telcphooe plm1 desip ITCU. 

HOW DOES BCPM 3.1 DEFINE A RESIDEN11AL "CUSTOMER~ IN TERMS 

OF 1liE CENSUS DATA? 

BCPM 3.1 dcftneS aruidcntlal custome.r based on lbc U.S. Ccnsus dC3ignation of 

housing uniu. Recall that housing units coruist of both occupied and unoccupied 

inhabitable stNCI\Ira, as opposed to households thai eoosisl of oaly cxx:upled 

l'lhabitable II1UCnlreS. Tbe dltretaJCO b lmponant bccaux BCPM 3.1 bulldJ a 

ndWork to serve housina unlta. Tbe developers of BCPM 3.1 believe that a 10und 

and proper cost modellllould rellec11he oosts to provide service to all housing 

units, c~tly oceupied or unoccupied. Beeauso of lu obliptloo io provide 

timely sctviee to eustomc:n, an ILEC must placo facilities to ICtVC all bousinc 

unlu, oot jUSIIhose unlu thai are cxx:upied a1 one point in time. Any particular 

housing uni1 is likdy 10 be oceupicd aliiOIIIC point.t in time, aod UIIOClCIIpicd a1 

other points in time. To assume otherv.isc rcquirea cosdy new installation to ICf\le 

a previously unoecup!ed housing unit. 

WIIAT IF 1liE COMMISSION DEI!MED lliA TIT IS MORE APPROPRJA TE 

FOR BCPM TO "BUlLD" ONLY TO HOUSEHOLDS.? 

14 
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A. Alfllougb the a.ssumption that a rttidential eUJtomet is 1 bouslna unit is integral to 

2 the base BCPM 3. I IIW<Icl, a module docs e.ltist that would allow the model 10 

3 "build" only 10 households if this iJ what the Commission deems is IUSOoable. In 

4 addition (or altematlvcly), ~is a "wireless cap" on loop investmc:uL Tbis cap 

5 says tbal if the lnvcatment for any Biven loop exceeds a uscr-defined amounl, tbal 

6 loop cost would be C4ppCd at that amount assumlns that in rulity either some 

7 other, less costly tocboology would be used or the customer would share In the 

a cost of installins the loop. TbiJ prevcnts the model from estima!lna too mucb 

9 investment for bousina units that are far removed &om the central office. 

10 

II Q. WHAT DATA DOES BCPM 3.1 USE TO EST ABUSH WIRE CENTER 

t2 BOUNDARIES? 

I) A. BCPM 3. I uses wire center boundaries provided by Business Location Research 

t4 (BLR). 

15 

t6 Q. HOW DOES BCPM 3.1 ENSURE 1liA T CUSTOMERS ARE ASSIGNED TO 

II A. BCPM 3.1 CIISW"CS that customcn are JWigned 10 the appropriate wire center by 

t9 utilizins Census Block dota. Those customers located In Census Bloclcs thai fall 

20 within the BLR wire center boundary ate 1Wigned to that wire center. 

2t 

22 B. CuJiomer Locatio a 

24 Q. WHAT KEY ASSUMP110N DOES BCPM 3.1 MAKE R£0ARDINO 1lfE 

:u LOCAnON OP CUSTOMERS WITHIN CENSUS BLOCKS? 

IS 
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BCPM 3.1 ass~ that CUSiomen are louted on or near roads and uses dew led 

road·mlleaae lnfo11111tlon to allocate U.S. Ccns11.1 hous!na units c:ounta within 

Census Blocks. BCPM 3.1 anains areatcr precision than that obl&incd u.tin& 

Census Block Information alooe, by usina IOid data (or both interior aod 

pc:rimeltt IOids 10 piiiCC QIS!omers within lhc Census Block. Tbe md result Ia 1 

statiJtic1! distribl!lion of~~ locations. In olhcr worda, lbc proccas yiclda 

lhc 1/uly (eadmatcd) location of customcra within a wire ccnta. 

HOW DOES BCPM 3.1 ESTIMATE CUSTOMER LOCATIONS WITION A 

10 CENSUS BLOCK? 

II A. The BCPM 3.1 Cu.t!Omer location alaorilhm bc&ins by pal1itionin& lhc llC& of a 

tl wire c:eotcr into "mlcroaricls. • roughly I..SOO f«t by 1,700 fee• in me (i.e., 

13 roughly 1110" of 1 squate mile or 4 x 3 city blocb). Thus, each Census Block 

t4 within lhc ICtVin& wire eenta Is overlaid with mlcro&ricb (unleas lhc entire 

IS Census Block fal!a within 1 finale migogrid). In lbe nn1 areas of lbe wire 

16 ccnta, lbe allocation o( customer locatlooa Is bued on lbe IOid DdWortc, the 

t7 location of wblcb Is known In every Census Block. Census Block bousin& unill 

II are apponioncd to m!crogrids based on the share oflbe CciiSUI Blodc'a road 

19 mileage that occura in 1 alven mlcroarid. 

20 

2t In fac:t, lbae are actually ewo mcthodoloalea for 1l10CIIini boWiin& unlta to 

22 mlgogricb Wlcd In BCPM 3.1. For Cc:osw Blocks areater than 0.25square m!lea 

2) in an:., relative IOid lcnaths are used. for Jmall Ccnsus Blocks, bousln& uniu are 

24 apportloncd bued on the land llC4 oflhc mlcroa.rid rclatlvc to the Ccnsut Dlock'a 

u total ltCI. Since lllie Ccnsus Blocb dllnclcrizc nnJ are&J, the IOid 

16 
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WHAT IS 1liE SOURCB OF TilE ROAD DATA USED TO ALLOCATE 

CUSTOMERS TO TilE MICROORJDS? 

Tbe 1994 U.S. Ccnsul TopoJoalCI!Iy lnlqrtJcd Ocopphic: Eocod!na (TlOER) 

ftlcs farm the foundation for the road databue. Tbe 1994 TIGER files UJe the 

NAD27 danam lllllt, wbldl corresponds to the dalum lllllt used iD lbe BLR wire 

center boUDdarics datL Tbla is lmportult for CIISW'Ina that the BCPM c:uslomer 

location process, which u based on locs.tlonJ of roads, Is c:onsistmt with the 

boundaries of wire centcn.. Tbe BCJ>M dcveiOJlefS made a dclaminalion u to 

whldl oftbc TIGER road types people an: likely to live aod wort aJona. This 

subset of the TIGER diLl wa.s then used in the customer allocation process. 

WHAT TYPllS OF ROADS WERE INCLUDED AND WHICH TYPES OF 

ROADS WERE EXCLUDED? 

Enmples of an included road type are anciaJ!borbood Sired aod ~tc blaJ!way. 

Examples of road types that ~ e:xeludcd are four-wbcel drive dirt roads, ICCCSI 

ramps, limited ac:cesJ blabways, aod any roed type that Is in a runnel or is an 

underpass. 

IS 11iER.E ANY EMPIRICAL £VIDENCE TO SUPPORT Tiffi ASSUMPTION 

TiiA T CUSTOMERS TEND TO BB LOCA TEO ALONG ROADS? 

Yes. Causal obsavatlon JUUCS!a that tblJ II INC. lo additioo, if one examines 

the relationship between the number of bouslna unlll In a Census Block and the 

total road tnllcs In a CCIISUI Block. ooo will f!tJd a reuonably blab correlation. 

17 
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Table 2 presents the com:lation between housing units IID<I road mileage for 

2 Florida, Kentucky, and MWbsippi for four density zone& less than 200 housina 

J units per square mllc. 

4 Table 2. CtiUIIt Block Road MUc • DowiD& UniJ Cornbtloa 

ZoM ~ ....... liiiif 
0 - 6 OM 0.71 o.ea 
6-20 o.ae o.ae 0..81 
20-100 0.17 0.83 0.87 
100 -200 0.81 0.83 0.~ 

' 
6 The com:latloo is always positive, and indic:ales 1 Jtron& IWOdatioo between 

1 housing unit locations and road miles. A mcaurc of c:om:lalion rangc:s bc:IW'CCU -

a I and +I. Values lhatapp!OIIdl eilhcr extreme Indicate a strona association, eilhcr 

9 directly (positively) or inversely (ncaalivcly). 

10 

11 It should be ooecd tballllc road miles wed in thlt aoalyais 8IC the road mllea wed 

12 in the BCPM customer l&llocation proecu. In addition, the analysis is sugaestivc 

IJ as the c:om:lation Is between asaregalc measures of loca.llon and roads. It 15 not a 

14 correlation between actual location c:oordinatc:s, i.e., latitude md lon&itucle, and 

u road scgement c:oordlna:tet. A fuU Sd o.f the former would nqatc this discussion 

16 entirely as no estimation of CUSIOrncr location would be n-x.d. 

17 

II C. Cwtomu Agreptloa' 

19 

20 Q. HOW ARE mE ESTTMA TED CUSTOMER LOCATIONS AOGREOA TEO 

11 INTO TELEPHONE SERVING AREAS? 

18 
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Contiguow microgric!J (along with the estimated locations within uch microgrid) 

are aggregated into telephone e.ngineering Curie: Service Areas (CSAJ) 

accordlna to eoaJnccrina design critcri.L A CSA is refcmd to u an "ultimate 

grid. • The maximum l1zc of an ultimate grid is usually approxim&!ely 12,000 feet 

by I 4,000 feel. (roqhly 6 ~quare milca) to c.ompon with engu-r!na guidelines. 

Although the BCPM ultimate grids arc geoaraphlcally c:omJ)fCheNivc, many tan 

be unpopulated. II an ultimate grid is unpopulated, then oo plant is "built" to 

setVC the grid. 

ONCE •UL 11MATE GRIDS" ARE FORMED, HOW ARE CUSTOMER 

LOCATIONS TIU!ATED WI11iiN THE UL11MATEORID? 

BCPM 3.1 does not assume that customers an: uolformly distributed within caeb 

ul.timale pid. Ral.Mf, customers arc located within the ultimate pid based en the 

microgrids to which they ~ orig.inall~ allocated based on road mUe~&e. Eacb 

ultimate grid Is divided into four dirtributlon quadran~ The lad tude and 

longilllde eoonlinaus of the distribution quadrants an: determined by flt'St 

estabi!Jhing the I'OIId centroid, i.e. wdll,bted avmae of the roed eoordinalcl. of the 

ultimate g:rid. The quadrants an: centered on this road centroid. If a dilln'butlon 

quadrant does DOl cool&ln any roads,lhat cli.slribution quadrant is limply treated as 

an empty dllln'butlon quadrant. Hence, road infonnatlon !J IIScd to further locate 

customers wilhiD the ultimate gricb. 

HOW LAROE ARB THESE DISTRIBUTION QUADRANTS? 

The maximum aizc ultimate grid !J typically 12,000 by 14,000 feet or roughly, 6 

~quare milca. lf~ assume that the road centroid of such an ulllm&tc arid falJ. a1 

19 
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the geographic centroid, I.e. geographic center, then eac:h distribution quadrant 

will be rouahJy I.S sq~ mile~ in size. Each distribution quadnanl in thiJ c:a.sc 

will be eompri~ of 4 eontliiJOIIS mieroarids. 

HOW DOES BCPM 3.1 ESTIMA TB 11m AMOUNT OF PLANT NEF.OED TO 

SERVE 11m ESTIMATED CUSTOMER LOCA nONS IN EACH OF 11m 

PO PULA TED DISTRIBUTION QUADRANTS? 

BCPM 1UCS 1 tool called lhc "road-rcduc:cd area" 10 estimate lhc amount of 

bRoeb, drop, and '-lcbone cable nccdcd 10 sctYC l.bc cstima1ed CUSIOnla 

location~ withl.o each populated distribution quadrant The exact metboclology ia 

described lo l.bc BCPM Release 3.1 Model MctbodoiOSY. Each popu1a1cd 

distribution quadrant must then be eoMCCied 10 the road-centroid ofl.bc ultimate 

grid at wiUcb point the 1111>-fccclcr tcnninat" (Ullow-<lcnrity aricla, lhla will alto 

be l.bc loet!loo of the DLC). The clelerml.nation of tbc ICI!Jih of thac "eollllecting 

cables" Is alJO described in detail in lhc BCPM ) .I Model Methodology. 

II is impMIDIIO make clear thai BCPM does noc loetle eustomm wilhin the 

road·rcduccd erea.s. Estimated customer locatioru reside in lhe microgrids and are 

nol "mo~" 10 the roed·rcduccd an:as. R.atber, the road roduccd area is u.scd as 1 

tonllo cstlma1c the amount of cable nocdcd to serve the eslimated cii.SIOmer 

locations that reside within the microgridJ in the populated d!suibutlon quads. 

DOES THIS CONCLUDE YOUR TES11MONY? 

Y". 

20 
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Vi suing Assistanl Professor. Weber S1a1e Uni' ersily, Ogden 
AssiJlanl Profes.sor, Univers•ty of MusachiiSCiu. Dartmouth 
Visiuna Ass1stant Professor, Umvcrslly ofConnecucur. Srom 

In lhe Maner of ao lnvcl!jgatjon imo Collocalion And ExrmJcd lorc:rwnnecuon. Ut:th PSC 
Docket/194-999-01, Direct Tcsllmony: FebruaJY 10, 1997. 

PubllauJooJ - Profculooal 

"A Comparative Anal)'lll of Loop Cost Proxy Models." (co-author). NuttOtml H<'Ruluwn 

R~ttrrch Institute Quarterly Bull~ti11, 17, Winrer 1997, S21-S39. 

"OillnduJtry lnecnlivc Prosram•: The Fiacol Effects ofU1ah'1 l'elrolcum lndUJtry Rc:coHry 
Aet," 01/ and Gas Tax Qamrtcrly, March 1994. 



FPSC DOCKET 9&0696-TP 
EXIIIOIT KDD-1 
PACE 2 OF J 

'The Effect of Fedenl Wildc:me$5 on County Gro\\1h m I he hllc:m1ountatn Wcs1;' Joumul of 

Rrgiono/ Scttn«, 38, Februuy 1998, 109-136. 

' The Economic Effccl ofEndllllgem:l Species Preservalion E•idc:ncc: from lhc: Non· 

Mc:tropolilan Wes1," Gro><1h and Cho~tge, 28, 1997, 263·288. 

''The: Effect ofSiale Park$ on the Counly Economies of t he Well," Jounwl ofLt•tsl/rc Rcscardt, 

29, 1997, 201·224. 

''The: Role: of the: Oil and Gas Industry an Utah's Economy An Economtc BascJlnpui·Output 

Analysis." with M. Henry RobiJon, RLsource and Ell .. rgy £rononucs, 18, 1996, 20 1·218. 

"Rc:lail Price Alymm:tries in Loul Gasoline Mlltkets," £, crgy Eco,onurs, 18. 1996. 81-92. 

"Utility Incentives and Statistical Recoupling: An Empirical Analysis," "ith Enc Olank. £11trgy. 

21, 1996. 

"RegionAl Economic: Aclivity and Pelroltum Industry lnccnlt\C: Policies. U1ah's Utnlah Oasm." 

With M. Henry Robison, Growtlt and Cho"g". Fall, 1995 

"Pollulion Abalc:mc:nl Expenditures and Regional Monufncl\tring Aclivtly," Jounml of Rt<giOflal 

Scil!ll«, Novc:mbc:1 1993. 

" Public: lnfrultUCture and Regional Economic Dc\clopmcnt· A Stmultancous Equ:lltons 

Approach," with Randal! Ebc:ns,Joumul ofUrbalt £rononurs, No\'cmbc:11991 

"Rcsidc:ney laws and MuniCipal Employee: Wages and l'roducltVtty," '"'" Rodolfo Gonnk4 
and Slcphc:n Mehay, Journal ofLobor Researl'h, Falll991. 

"AI· large Versus Wu Elections· lmplicalions for l'ublic lnfnulructure," "ilh Douglas 

Dalcnbc:1g. Pttbllr Clloi«, June 1991. 

"Public: Capital and the: Factor Intensity of1hc: Manufactunng Sector," Urba1t Studta, Fcbru.vy 

1991. 

"Do Institutions Mauer? An Empirical Note," witll Douglas Oal<'llbcrg, Nutlonnl Ta.t Journal, 

June 1990. 

"1'he Effec:l of Pub he C•p11al on US Monurac1unns Acll\ tty 1970·1978, ".'>tmthrtll F.NmrNntr 

Journal, <k1obcr 1988. 

"Municipal Utili lies and Loc:al Public Finance." with Stephen Mchay. Puhllr ('lto1rr-. June 1988 
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"Municipal Managtmenl Struclurc and Fiscal Pcrfonnllllcc: Do City Managers M:U.c A 
DifTe1rcn<:e?" with S!cphen Mehay, Soutlterll Eco11olltic Journal, J~~nuary 1987. 

"lnstilutional Consltllints on Local Jurisdiction Fonnalion," wnh S1ephen Mcbay, Public Fwancc 
Quarterly , )anUM)' 1987. 

Publlcatloos- Covcnuntol 

Thp Economic EfTee1 of Stale Parts on the County E9onomia of1hc Wrn. (pnm:uy Qulhor) for 
the Utah Division ofParlcs and Rccrcation, May 1996. 

The Economic EfTtt! of State Bujldjng Ughtjng Retrofit Promms Along the WeS!ltcb Front. 
(co·Dulhor), under conltllct for the U.S. Departmcnl of Energy, April 1996. 

The Economic and Fjsg! lmQK!S o(Coa!bcd GJs Drilling m Ccntral Uta!!, (co-uuthor), for lite 
CountyCommissionenofCalbon and Emti}'Count ics, Utah, December 1995. 

Ullh Cou01y E9onomjc Pmfilq. (co-author), September 1995 

Bear I •ke Valley Rcqq!jon Sum:y. (co-aulhor), for the Utah Dh·ision of Parks Wld Rccrc<ttion, 
Novembcr 1995. 

U1ah EnqgyOyt!ook 1925, (co-uuthor), May 1995. 

Statjs!jcal Recoupling In U!ab. (co-author), for the DSR Cost Rccovtl}' Collaborattvc, M=h 
1995. 

The Wq1crn SawrmlllnduSI!v 10 Transtlion. (co-author). for the Soulhm~ Ullh Pl.ummg 
Authorities Council, Muth 199S. 

The Ecooomics of Air Oua!itv; Brocfit-Cost AnqiYIJf, (pnm~ry nulhor). for the Utah DtYtJton of 
Air Quality, January 1995. 

The E9onomjq pfsbo Mjnjng Sector jn San Juan CouniV. (primary author). for the San Juan 
County Commissioner~, Dcccmbcr 1994. 

Professional Auocl•rloos 

American Economtca Astociahon 
NDhonal AUOCtDiaon ofOiilanen l'c:onom!IIA 

Wasat.ch Fronl Economte Forum 
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