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Cost-of-Serwte Studies

Thcram ental vs Average Cost

Q.

Would you pkase briefly dsaiss the dstinction between marginal or
incremental cost as contrasted with average cost?

Cerahly. Ihcrementl cost 5 the diange 1 total cost that reails fiom hcreashg or
decrashng output by a soecifed, reevant, heement of output. Marghal cost 5 the
change 1 total cost that reauts fom hereasng or decreasing ocutput by an exttiemely
small herement of cutput. T other words, marghal cost 5 a geecifc type of hiciemental
coge-—one that focuses on a vary snall hcrement of cutput ocaing at the decson-
makng margh. At the risk of oversi plificaton, margnal cost can ke descrbed as the
cost of producihg one more, or cne &ss, unt of output.

Marghal cost 5 pathaps the shgk most inportant and usefll costhg conespt 1 the
econan £ ffemture; 5 patculrly uelill h devebping prioss that advane the publc
Tteest (eg., encourage ecnan © effitiency) - h the aase of echane sarvis, marginal
cost consters the dhange h cost resutng frm a small additonal bbck of sevis, such
as a sngke miute of usage, or the amount of sewvie provoed o one addional
Qiastamer.

Has GTE conducted a study that comectly estin ates incremental or margnal
cost?
No. GIE has not conduded a sudy that conedldy estin ates the marginal cost of s
Servies, nor has it estinated the cost of any rebvent crem et of servie. Bacause of
the manner 1 which they have been Hoe&d and desatoed, the Campanes's
"hcrementa!" costesinatesmay ssan o e practcal approxin atbns to marghal cost,
pethaps voihg a subgantalbbck of cusom ers, mther than an hdividal customer. A
carefil revew of the underlying workpapers and doamentaton confim s that any such
mpresin 5 fike. The Canpanes' studes provike appoxm atbns of the avaage
rephcan ent cost of the acoess bops 1 a given exchange. Such appioxin atons are not
only cmpkkel dfferent ftm marghal costs, they are ako purely hypothetical mum bets,
wih no dseEmbk re&vance o the Bses I ths procesdig.

I essencs, the Campany has esin ated the total cost of buibing a network, with
Is exBthg number of bops, ushg a m kX of curent and hitorical tedinobgy and
acplng today’s costof materak and &bor; i has then dirtled this hypothetical total
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costby the axmentnumlber of bops, 1 order to estinate a awstper bop. Ths agomach
edinates a varstn of avarage Epbcan ent cos, mather than marghnal or heemental
cost. h order to esinate marghal or hiciemental cos, & & necsssary o focus on the
margh of change as aisttmers ph or Eave the nawork. To the extent the Canpany’s
approach @an faidy be descried as "norementa!" csth any ssne of the word, £ 5
bokng at the hcrement ftm zemw cudomers r bops) t© the entire numlber of
astaners (bops) refected in the study.

Such a huge ncrement 5 ampkel unrehated to marghal cost. When these
realls ar rpored on a per-bop or per-m hute bass, they tend to agoroxin ate more
cbsely the Erlof avarage eproducton or rephcan ent cos, rather than marghal cost.
Ben i the estin ate were precared acouraely 1 every regard, this sort of cost study
shoud not e reled upon Lr prichg purposss. An estinate ofm arghal or hc:emental
cost would provte a more goproprate and usfil gutelne Dr prichg purposes.

Why is manginal cost superior to average costas a detern inant of prices?
Fist marghal cost 5 the cost that i most soniftant h exphinng the cutcame of

aom petiie madets. h a purely aon pettie market, for ean pk, prices will equitorate at
approxin ately the Bwelof marghal cost. Seaond, where prioss are appoprael eated
© marghnal cost, econam T effcency will tend o e encouraged. Ths Dlbws fram the
fact that socety saves the margnal cost ot the average cost) when a custom er dectes
o forgo consumption, and socely hours the marghal cost when a cusomer decides ©
endage h consumpton.

An awareness of marghnal cost B usefil h understandig and analyzing the
efect on socety of a change 1 prichg polcy, where the change woull encourage or
dburage someone frm subscrbing o a partcuar sevie. For exampk, the Canpany
advoates sostantial Icreases 1 is restntal bal raes. Trese Ivreases wil '&d ©
push sme aistomers off the network and discourage others fom  phihg. Goviousyy,
society bees some benefits if these pepk are harder to communiate with, because they
don"t have a tegphone.

Fran an econan Tt efficency perseectie, it B rnot desirabke o push these papke
off the nawork, unkss the st saved by not having thee aisttmers on the nawork
outweths the banefis that would e ganed I they remaihed on the nework. Thus, the
key queston 5 how much costactually willbe avoited fwe push these marghal
cusomers off the nawork. T the proposad price 5 hiher than the potental cost
savings, the proposed price won't sent an econan ally efftent sgnal o cudomers.
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Custam ers will react to a reltirely hich price by laving the network, yet society will save
a rehtely gnall amount upon thet departure.

Constler a hypothettalexampk 1 which the marghal cost of kesping a
partcuar cudomer on the nework £ $6. The cudomer & willhg t© pay up © $8, but
no more. fthe price 5 sstat $7, the aisttmer will dotah a phone, and everyone will
benefit-— hclidihg the utilty. Assume tat the aggegat banefic o other cusdamers &
$4. Under these cirmumstancss, the totalbenefis to socety ae $12 68 to the austomer
plis $4 o the st of sockty), and this cearly outweihs the marghal cost hcuned by
socety 66). Hencs, would be econanaly effcent for this aistmer to remah on the
network. X pricss are based upon margihal cos, with or without consterton of the
extermal benefits to socety, this asstaner can be kept an the retwork, o the benefit of
SErIE.

Now asame that the awemge ephoanentcost & $11, and the utilty wants to
rake is prie o ths Bel T it mposes this rate horeass, te custon er &aves the
retwork, and everyone bees. Tre asstaner bees the benefis of 'bchae servie (worth
$8) . Other subscrbers bse the banefi- of behg abk o communtate easiy with this
customer (vorth $4). The Campany ako bses the profi, or contrbution that coud have
been generated fiom kesoing this asstamer an the network 4., the difference betveen
the marghnal cost of $6 and the $7 price the aisttmerwas previousyy payng).

Whik this exam pke & oversmplified, 1 does anvey the essence of my argument:
that average costdata, no matter how accuately prepard, do not provie ussfil
Tsichts aneemig the key issues of ecnan © effciency, universal servie, and optin al
prcig polcy. To the contrary, marghal or herementl cost hform atbon & more usefil
and re&ant

I this procesding, I beal ates are not icreased, sane aistomers will ph or
remath on the nawork, who wout not ke willng t© pay the Campany’s proposed prioss.
T esmlbiathg the Campany’s proposad rate horeases, the key costhg sae B: "How
much addional cost does sockety hicur if the prichg polcy hducss these pepk o
dbtah ormantah EEchone sevie?” Cearly, this questbn can bestle ansvered by
refene © hifomaton on marghnal or hcrementa], wther than avarage, cost. We nesd
© focus on the dhiange 1 toal cogt that reaits fiom havig these peopk on the
network, rather than sane measure of avarage cost. The Btter cost fogure & notdiedly
rehted o polcy mpacts of the prichg deckstns beng made 1 this procesding.
contrast, marghnal cost 5 cbsely ehted © the effeds of hcreashng or dearasng bcal
raes.
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Would you provile an examplk o illustrate the distinction between analy/zing
average costas opposed o margnal cost?

Yes. The ckarest disthctn ketween margihal and avarage costs ehtes o the manner n
which fixed costs are teatd. Arrge tal cods nclice the oal of all fixed and
varebk costs, divided by the number of unts of cutput. h contast; marghal cost
Tclides only the |mte of change 1 vareEbE @sts as cutput heeases.

Conster, for esampk, the costof a pok. Under the econam st's defniton, the
avarage astper bop would hclice the total cost of the ok dirtled by the number of
new bops attached to the pok. Thi & the type of cost catuated by the Canpantes.
B nota vald esinate of marghnal or hcremental cost.

Contuing with this exampk, the shortnmn margnal cost of a bop most tkely
will exclide any costs of the pog, which are constered fiked 1 the short nin.
additonal bops shout ke nesdad 1 the dhort nn, they would e sqopted without
additonal poks, the exBtng poks keihg adequate t© hande a snall hcrease h the
rum ber of bops.

Sane moht argue that h the bng nn, all costs are varabk, and thus pogs
would not e constered a fiked cost h a bng—nn study. Even if one views the bng nin
1 ths manney, however, the marghal cost assocated with poks would e fir biwer than
the conesoonding average cost. histead of dividing the total cost of the poks by the
number of bops, the bng nin marghnal cost would consst of the dhiange 1 the aostof
roks assocated wih an hicrease or deasase h the number of bops mounted on those
roks. The marghal cost of poks most kel would e very bw, or even =10, 1 the
bng nn, depie the Hctthat the astofpoks 5 constkerd varebe. The reason
sinpk: the diange 1 the olal cost of poks reailing ftm changes © the number of
bops gaerlly woul ke very snall, or zao.

Pdn itedhy, an san e comasins the size of te pok m tht harease slohtly as the
number of bops énd toal wetht of the @bk) heeased; or pethaps the gpachg of the
roks would e dued Dr the same weason. Howeey, the hcrease 1 pok csts woul
nomally ke far ss than proportonal o the mte of hicrease 1 the number of bops,
and thus the bng—nn marghal cost would ke fir ss than the awerge total cost.

T otherwords, even n the bng nmn, where the number and ske of the poés
can be optin zed, and this optin Zihg procsss constkers the numlker of bops, there will
be ey lttk, if any, resuthg varaton h costs. Thi means that the mate of change 1
the costof poks willke exttemely snall, or zao, and thus the marghnal cost assocated
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with poks willle nearly 210, even h the bng nn. The same princpk hods twe or
other fixed cogts, sudh as the aostof attaching the @bk o the poék.

The cost of attachhg a small cabg, sud as one confaiing 25 bops, willnot
differ greatly fom attachihg a much &rger cabg, sud as one contaihg 900 bops.

With the notabk exesption of splchg costs, most cabé nstalbton

cogs vary &ss than proportonally wih varatons 1 the size of the abk.

Ths enghearing rehtbnshp 5 refeded 1 the Company’s study; but hstead of
reeontng the mte of change h cabg @osts as the numker of bops 5 heremented up or
down, the Campany sinply eports the avermge costof a specified number of bops.
There a Arge number of bops B presnt, T reports a eatiely bw avermge st Where
few bops are pesent e€g., h malaras) i repors a ehtively hth avarage cost. T &
had focused on the ncrement], or marghal, cost 1 would have reported sonifcantly
different reaults. T both urban and nial areas the eported @sts greatly exceed the
actial Bwelof hcemental or marghal cost. hiteresingly, the greatest dsaspancy occurs
1 the mmal areas, where fixed and sunk costs are goread oer the snalest number of
bops.

The Company appears o be motwvated by strategtc concems m=hting o the
potential for increassd competiton in is markets. ¥ a cost study &
intended o dealwith campetitive issues, would it not be appmpriate © ook
at average st rather than inc:remental or m arginal cost?

No, becuse even n thi stuaton, marghal cost 5 the e&went cost. As Imentoned
earter; h competitve markas prioss ar daven toward marghal cost, not avaage aost
Even I one 5 attempting to understand the potental mpact of canpetiton, or
attempting to caft an apporoprate prichg regoonse to hereased com petide pressues,
would be more apgeroprate to focus on marghal or hciemental cos;, mather than
average aost.

Foresampk, the Campany airently enpys essentally 100% share of the bcal
exchange m arket. T canpetition & alowed and CATV companes or other fim s enter the
market, the Canpany’s market share heviably will dechne.. Accordingly, i coud be usefil
© edinate the hcremental cost assochted wih a specfied dhiange h marke: share that
m tht e constered varebe, depandihg ueon prichg decsons. For hstances, if the
Canpany will ethermantah or bse 10% of the marke, depending upon is prichg
decsons, would be usefil to know the cost that i will heur if & reans s 10% shae
of the market; and the costthat twillavod if & bses this market shae.
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I analyzing the potentil swihg 1 marke: share, fixed and sunk coss that will
e ncured by the Canpany regardess of the ocutcome are redvant, and such costs
shoud not e consterd, shce they will simply confiise the priure.

T an ndusty with subsantal fixed cods, the awerage costwill vary geatly,
Oepanding upon flictuations n market share. T one Houses on avaeage st ather than
Tcemental or marghnal cost;, cne @n easily ke drawn to readch ibgicaland
Taperoprate conclisons. For istancs, if the Canpany bses marke: share due to
canpeetiton, is cost study methodobgy will report an herease 1 Is asts, ecause
fixed and sunk costs willle soread over fewer bops), adhg one © the assumpton
that prices ne=d o be ncreased, h order o cowerthe Gvaage) cost. However, higher
prioss will tansate nto an even gnalermarket shawe, reaithg h stllhther cost
edin ates and even hijher pricss. Thi tyee of nonsenstal reasonig can ke avoted £
one fcuses histead on the marghal cost, or the hcemental cost assocated with a
re&ant ncementof cutput eg., 10%) .

Can you descrbe some specific evidence that the Can pany’s costing
methodolgy Pcuses on average cost rather than incremental or margmnal
cost?
Yes. Durhg a medtg with GIE saff (hcliding Mr. Dan hguez), Thad an cpporinty o
dotan a greatr understandihg of the bop costmodelused by the Campany 1
devrbping is proposak. At ths meding, Tasked the GIE staff to nin seveal senards
ushg differng numbers of bops. My purpose was to defem he how the costedimates
would change if GTE's market share diogoed bebw 100% . These sinuktbns confimed
that the model catubtes avarage astand that fixed and sunk costs heavily dom hate
the reported results. T fact, som e categores ansist alncst entirel of fied ard sink
cogs, divoed by the numler of bops. As a reait, when the number of acess Tnes &
cut 1 half, the cost reported by the mocel 1 these ategores agoroxm atel (h same
Gases, exctly) doubks.

The COSTMOD system documentation ako provikes evidencs of the tye of cost
that 5 behg edinated. Several pages suppled by GIE hawe been atached o my
edin ony as an exhbit. For canparatie purposss, Thave attached a copy of a paper
that Tpresented at the Symposa on Margnal Cost, sponsored by the National Requatory
Research Tstiite (NRRT') . I this paper, I firther explain the differences betiveen a
marghal costmethodobgy and an average astmethodobgy. Chse esam haton of this
paper, 1 canparson o the COSTMOD docum entation, confim s that COSTMOD focuses on
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avarage costrather than marghal cost. Note 1 partcusr the enphass 1 the COSTMID
documentatbn on how the aostper bop vares with the numlber of bops. Thi type of
varatbn & assochted with catubtons of aveage wst; notmarghal cos;, as
demonstiated by the Bbk atthe top of page 13 of the NRRT artce.

Ar ther oter problems wih the Campany’s bop cost study?

Yes, there ar. Fist; the Campany has ebded ©© modela 12kft Ength of fier optics
from the eantal office for any bop exceeding 12kfe. Thi deckon distorts e eails,
partcuarl n areas with rehtiely £v bops or bop Engths only slohtly above 12kft.
According to the COSTMOD tedhntal documentation, pEnnihg polcy dictates that a pair
g devie B required I the loop lrgth exceeds 12 kibfest” Hoveer, the same
documentaton conaedes that “for a strictly anabg bop, actual finctbnal Engths woutl
e 1 esosss of twenty—five kibfeet”” [COSTMOD Sysem Loop CostMode], pd8.] T other
words, the Canpany has mode&d a hypothetical network 1 which all bops of greater
than 12kft have 12kt of ficer; with the laBnce of the bop conssting of coppear wire.
This B not necessardly the m cst cost-effectie network aonfguratin, yet the Cam pany
chins that i s modelng the bng nn. By defnton, 1 the bng nin the network desn
shoud e optin zed form hinal cost.

T an effort to further analyze the mpactof this assumption, we soated the
Canpany’s estinate of the aostof this 12kt of fioer. When this cost 5 compared o the
cost of an alkcopper bop of equiraent Ength, the floer option proves more cstly. Thi
5 diedly contrary o the mpresson one gans fom the Yong nin” Beelgiven to the
QOSIMOD reails, as wellas the edinony of Mr. Dam hquez, which enphaskzes that “the
Canpany @an sekedt the ednobgy whith & mosteffrent for the oufput Eveland m &k
sebded!” [Dan hguez Testinony, p. 5.] 1 this hstancs, the Canpany has ceary not
chosen © modelthe kast codly edinobgy, and, as a el is bop cost edinates are
overstated. Same moht argue that floer tedinobgy provides superor qualtty, provikes a
better phtform  for fittre sewiss such as vibeo dalone and the “hiform ation
supethihway,” and B therebre an apooprate diote even I the cost 5 hher than

Howeney, even I one acopts his rasonig, 5 hohly happroprate © use the
reaithg hih) coss as Justificaton for hcreashg bast bealexchange ates. Fist,
many of GIE's aisttmers are not recimng the qualty benefis of fler-—why shoud they
ke forced to pay the hicher aosts of a letier grace of sarvie they aren’t receirig?
Second, the Campany’s sudy assumes that all of the aosts of the floer system willle
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bome by last bcal exchange custom ers— none of the @sts are assumed o ke
recvaed fom video datone or other advanad sewiss that are dving the decsin t©
sl the more cstly firer tedinobgy.

Thi probkEm & farther campounded by hagoroprate assumptons concamig the
seecifc fler tedmnology that was m adekd. The QOSIMOD system pam is the choice of an
Ttegated or non—- htegated confouration. The form er chote tends to e more efftent
when desgning a network fiom saatch; the htter chote may ke the only vebk
atemative, or the gast codldy opton, when retoftting an existng network. The Canpany
chins that it s derelbpig a “bng nn” study, and thus t shoutl have mode&d the &ss
codly ntegated ednobgy. histead, however, i choe to emphasikze the more costly
non- ntegated goton.

Pocording to GIE officils, this maore cheely matdes the acial system  axrently
1 phce 1 Vigha. Even so, that does not Justify sskding the more costly opton. ¥
the Campany wanted to model s exBthg system €g., a short nin mode), i shoud
have done s on a consstentbass throughout the sudy. For exampk, the aostof
copper cabe nstalked wenty years ago shoul e constered a sank astih sud a
study and T catanly shoubin"tle hclided attoday’s prioss. h a vald cost study,
Ttemal consstency 5 aucal. The Campany’s st study 1 this procesding faik o
ahise this findam ental requirement, because it sebctiely madek astly ebnantts of te
exsthg system 1 cambiation with other eéments whith are based ypon the assumption
tat a very costy rew systam & being huik at today’ s pries.

Have you attempted o estinate the inpactof these erors on the marginal
incremental cost of a oop?

Tattempted o dotah canpke doamentation and workpapers Dr the Campany’s cost
studies through dscovary. Whik the Canpany dd not aoed: to this dscovery, T faied o
provike the requested hform aton. Affer extensive negotations, the Campany evantually
dd albw me to bok atsane of the rquested doamentaton, and albwed me to Bk
with one of s aosthg specalists fm iler with the COSTMOD soffware used 1 this
procesding. Durhg this meding, the Canpany performed some atematie canputer nns,
aterng the offite sze for each of the three densty scenaros, at certah bop Engths.
Usig thee raits, h canbhaton with the In i=d workpapars and doam entaton
provided, Thave been abk to confim that the probEms Thave descrioed ate ety
soniftant and drastcaly mpact the epored eaits.
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T these prablam s were corected, the resulting bop cost estin ates would be
greatly educed Dr all bop Engths and all three densty scenarps. As demonstated
Scheduk 1, attached to my exhbit;, ushg the Campany’s COSIMOD soffware and
uncderying put asam ptons, the estinated horemental cost of a bop & sdbstantally
bwer than the avermge @st repored by the Canpany. Furthem ore, athough the ow
densty areas are ceerally mare aostly to serve than the hich densty aress, te
discrepancy h Increm ental aosts § ot as extieme as the discrepancy h average costs.



