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3. Carriers nominating CBGs for auction would be required to establish their qualifications
to be carriers of last resort or winners of the auction.

4. Other parties may nominate additional, adjacent areas to be included in that auction.

5. Carriers submit sealed bids in a single round for each market indicating the amount of

, support they require in each CBG. |

6. 1f no bids are submitted at or below fve maximum support rale, the incumbent LEC
would continue to be the COLR supported on the basis of the actual cost, and the
auction would be considered to have not taken place.

7. Winners are those who bid within a specified percentage of the lowest bid. Support will |

be provided to each winner in an amount equal to the highest of the winning bids.
Winners in the initial auction for an area will bear COLR obligations for a minimum of
three years, subject to performance standards. After the initial period has expired, any
qualified carrier can put that market up for bid for a five-year period. If no carrier does,
support will continue at the same level for the incumbents with no additional period of
protection. _

8. Bidders are permitted to withdraw from one or more market areas after results of the
auction are disclosed, subject to the payment of a reasonable withdrawal penalty.

9. Atleast two bidders are required to hold an auction. If all bidders withdraw, the
auction will be canceled and support will be provided to the incumbent at Day 1 levels.

Folcy Retionsly

Auctions have a number of advantages over the use of cost models. (See Statement of Paul
Milgrom, CC Docket 96-45.) As pointed out above, support levels are set using a market
mechanism. No cost estimation model will ever be as accurate for a carrier as a carrier’s own
bid in an auction. Auctions also can be set up to determine how many carriers should operate
in a given market and which carriers they should be. Especially if they are conducted at
regular intervals, auctions would provide important information about the costs of providing”
universal service. This information would be useful both to would-be competitors evaluating
other markets and to regulators. When conducted over time, as carriers complete their

_ obligation terms, auctions will automatically adjust support payments to take account of
changes in technologies, service definitions, population shifts, and other factors.

logal Aatherity
The Commission has the authority to adopt a universal service support mechanism as long as

it is “specific, predictable and sufficient.” Section 254(b)(5). As demonstrated above, auctions
for universal service support adhere to these statutory criteria.

GTE TeLzrrONE OPERATIONS
Ocroser 1996



FUNDS TO SCHOOLS

Implementing the Snowe-Rockefeller-Exxon-Kerry Amendment

» Requirement

Section 254(h) of the Telecommunications Act of 1996 requires the provision of telecommunications services at ratcs that are
deemed affordable to schools, libraries and health care providers. The Act also calls for a specific, predictable and sufficicnt fund
to reimburse carriers. The Act does not specify a mechanism for implementation.

# Recommended Plan

To meet the requirements of suflicient and predictable, the industry initially recommended a “funds (0 schools™ approach that

would provide vouchers to schools that could be used (o obtain free services from any telecommuaications service provider.

Recommended establishing fund of about $1 billion a year from which vouchers are distributed, and would place constraint on

amount of fros services that schools may obtain at about $10,000-12,000 per year (125,000 schools at $10K cquals $1.25 bittion

annual fund). Schools in rural and low iacome arcas would recelve additional funding above $10K limit to ensure equity and -
preveat situation of “haves and have nots.” Concern is that without some constraints (l.e., if schools could obtain froe services

and there are no limits on the services they can obtain), cost to be borne by consumers could far exceed $1 billion per year, and

industry could not accuratcly predict a fund level that would be sufficicat and predictable.

Because of concerns expressed by education community with voucher plan, the industry has proposed an aliernative plan based
on a sliding discount. Under that plan, services would be offered at 30-70% discounts with a ceiling or beaefits of $12,000 per
school per year, and discounts halved to 15-35% on additional services up to $25,000. Discounts would not apply for services
beyond $25,000 except in extreme cases. To ensure rates are affordable for schools in rural and high cost areas where tariff rales
may be very high, discounts would apply to benchmark prices in lieu of actual ratcs, and LECs could reccive reimbursement bascd

~ on the difference between tariff rates ‘and the benchmark price. To easure that benefits accrue to those schools not yet connected

to the information infrastructure, rather than to schools that can afford and have already boen connected, the sliding discount would

be phased in over five years for gxisting services (the full discount, with a ceiling on the beaefits to be received, would apply to
all new services). o

» Eligible Services
Flexibility is important. Rules should not mandate deploymeat of specific technology or scrvices. Specifying a particular
technology or services might conflict with what schools already have, or with existing state plans. Schools are at dilTerent stages

of technology deployment and have different needs, and therefor should be able to choose from any commercially available
regulated services,

» Inside Wiring

Question of whether FCC has jurisdictional authority to require LECs to wire classrooms, since inside wire is not a regulated
telecommunications service. As a practical matter, few LECs are any longer involved in the inside wire busincss. Cost of
providing connections to every classroom would greatly escalate size of Universal Service Fund (about 125,000 eligible schools
times industry estimate of $50,000-100,000 per school equals $6-12 billion just to wire classrooms).

» Use of TELRIC in Determining USF Reimbursement

Inappropriate and probably unlawful to use imputed costs (L.e., benchmark cost model) to determine basis for reimbursement from
Universal Service Fund, Difference between tarifT rate and rate for schools should be basis for reimbursement. Any shortfall in
recovery (i.., if fund is not “sufficient and predictable™) might fall upon states, Also, use of TELRIC as basis for reimbusemcat
would create administrative nightmare, with all providers having to perform cost studies and file tarifls for services in every
jurisdiction in ordcr to be competitively ncutral,

» Libraries and Rural Health Care Providers

Have similar needs and require similar plans to schools. Approximatcly 15,000 librarics in nation; estimate they would incrcase
necessary fund size about 10% over what is required for schools. No estimates available for health care providers.

» KickStart Initiative

The attached pages show the estimated cost of deploying and operating 2 computer infrastructure in the nation’s public schools
under two different scenarios. A study performed in 1993 by the United States Advisory Council on the National Information
Infrastructure shows that connecting schools 1o the public switched network is but one of many costs of equipping schools with
computer technology. Depending on the “model” chosen for technology deployment, the cost of connecting schools would be

between $770 million and $1.88 billioa for initial deployment, and $600-980 million a ycar for annual operating costs, _z10(
including connections and linkages (i.c., inside wiring) within the school.



Cost of Deploying and Operating Computer Infrastructure
K-12 Public Schools - “Laboratory Model"

Initial Deployment Costs - $11 Billion

| B 7% - Conneclion to School
33 12% - Conneclions and Linksges within School |
S 34% - Herdware, Software and Relrofiting
3 19% - Professional Development and Support
M 20% - Content snd Subscripion Cherges

@l 8% - Systems Operstion and Maintenance

31%

& 15% - Connection to School

3 5% - Conneclions and Uinkages within School
@R 17% - Hardware, Software and Relrofiting

3 31% - Professional Development and Support
R 26% - Content and Subscripion Charges

& ¢% - Systems Operation snd Meintenance

Single laboratory room in each school with 25 computers; ethemet LAN in laboratory; 10 telephone lines.

Deployment accomplished over S years.

Source: KickStart Inittative; Connecting America’s Communities to the information Superhighway.

United Stales Advisory Councit on the Nationsl information Intrastructure; 1995,




Cost of Deploying and Operating Computer Infrastructure =
K-12 Public Schools - "Classroom Model"

Initial Deployment Costs - $47 Billion

& 4% - Connection Yo School

W2 13% - Connections and Linkages witin School
| @ §1% - Herdware, Software and Rekrofitting
T3 14% - Professional Development and Support
B 14% - Content and Subscripion Charges

W 4% - Syslems Operation and Meintenance

Annual Operating Costs - $14 Billion

@R 7% - Connection to School

Bl 12% - Conneclions and Linkages within School
W 34% - Hardware, Softwers and Retrofitting

3 19% - Prolessional Development snd Support
. 20% - Content and Subscription Cherges

N 8% - Systems Operation and Meintenance

All classrooms have 1 computer per S students; ethemet LAN connecting al classrooms; T-1 connection.
Deployment accomplished over 10 years. :

Source: KickStart Initiative; Connecting Americels Communities o the informalion Superhighwey.
Uniled Siates Advisory Council on the National informalion infrastructure; 1995.




Statement of Paul R. Milgrom
Attached to GTE's Comments in Response to Questions
CC Docket 96-45

I Introduction

Thie statement presents a proposal to conduct a senea ot auctrons to ldentrty
mmﬁm m universal service obttgaﬁom in eech geopraphrc area ofthe
oeuntry and at what support level A properly desrgned auctron mechamsm is a
relatrvely qurck objectrve and strarghtfonﬂard market process that replaces more |

elaborate subjectlve and opaque regulatory prooesses to determme the "who and at

-.p. -_-- A

what pnoe of unlversal servuce support What | supgest below is a ﬂexrble plan to
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mplement auctions over trme in those areas where ctrcumstances pen'mt their use ‘

T . b4 B3 .. - -~
- Tae, EOE T  wer '- L. R LT N ‘. 3 . -« % R .: -
--;l. «_.-._.-'r .~ . - .- - e W et e - J-- - Fws - .a,. - .- 4 -+ .

N -

P

] As wlll be apparent from the discussion below. the Commission confronts a .

' number of trade-offs in desrgmng an auctron The comment penod in the Commrssron S
Notroe ls not suﬂ‘ crent for me to recommend to the Commlssron the optxmal way of
makmg those tradeoﬂ's For that reason thrs statement should be consrdered an outhne
. descrtbmg some of the main features that should be rncluded ina COLR auctron rather»

M .SA

than asa ﬁnal ﬁxed proposal ) 7’ |

P S e e

When there are two or more potential carrters of last resort (COLRs), auctions
have severaly important advantagés over industry cost models as a means of
determining the support p_ayments for meeting universal service obligations. First, an
auction uses an actual m'arket.process to set support leuels, That is desirable not only
to avoid the contrew;ersles that inevitably accompany cost modeling and estimation but

also because even the best cost models are both biased and incomplete as a basis for
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setting support levels. Support payments based on cost models overestimate the actual
level of supportl'leeded to attract a COLR wﬁen the LEC technology and facilities
locations on which the models are based are not the least cost way to meet the COLR
obligation. Also, when the LEC technology is the cheapest way to meet COLR
mmummmumm ofm i desired, suppor m
wmwcmm&loabwtommtmdsmmmdmodmpmm« |

perhaps any oompemion at all Further lt ls reasonable to assume that tho ﬁrms actual

e @ oma e

' bidswdlbcbased onmnmoredetmled oostasﬁmatesmnncouldbomﬂectedmm
industry cost model and wall be reduoed to rellcct the proﬁt opportumﬁes on any
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. mctdontal or complemen(ary services that the ﬁrm expecls lo soll along wﬁh baslc
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servlm No model that the COmmtsslon could plauslbly implement would mclude SO -
manyfac&ou or be based on such deh’led costanalys:s as the bids ln an auctmn
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. A socond advantage is that auctlons can deten'nlne how many COLRs should be

p- .q~..'.“‘l* ------
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supported and who they should be Competmon among potentlal COLRs can be of two

kinds compet:tnon m the rﬁarkot ~in whlch several amers accept COLR obllgatlons
and, cor-rrlpeta to aoqusre ol;bscnbel's and the assoc:ated suppott payments or ‘
compettllon for the market” - in whlch companies bid for the nght to serve as the
-exclusive COLR (or as one of a limited number of COLRS). “Competition in the market"
is likely to lead to more innovative and responsive service to consumers ond to reduce
the severity of “hold up® problems that come from refiance on a single supplier.
However, competition in the market can also result in duplicated facilitiés costs and
burdensome support payments that necessitate imposing surcharges on other

communications services. Competition “for the market” in a traditional auction can lead
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to lower support payments as the bidders vie aggressively for the exclusive (or at least
limited) right to serve as a COLR, reducing the burden on other services. Auctioning a
fixed number of COI._R designations would require the FCC to determine the fixed
numbers: it must decide how many COLRs to authorize in each area. That
determination wauld be & difficult and coetly one mwmemmmm because

| itwould require extensive and reliable cost information and, possibly, marketand
technology forecasts.! By contrast, my proposal permits the number of COLRs to be an
outcome of the auction itself, as auction participants place bids based on what will be
inherently better cost information and on what they believe is the best information on

future market and technologrcal developments . _ -

_.-__.,’..' - T - - - . -_.;."‘.V.q.“~».'- Py
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.. Third, by 'estauishing actual market prices rdr universal service in the various

service areas, the auction provides useful information to potential entrants. Market
prices are useful for determining which markets may be ripe for entry and what cost'

, targets need to be reached to make entry proﬁtable in these markets COLR auctions

s~

would also be Irkely to generate stattstical mforrnatron about service costs that the FCC

mrght fi nd useful in other proceedmgs and at other dates For example the FCC mlght

L

use the auction results in markets with substantial competition to assess standards for

* LECs in regions where there is no competition.

»
L]

R

vl note that the recent Telecommumcatsons Act appears to be ‘largely premised on

the presumption that the benefits of promoting entry will usually outweigh the costs.
but the extent of entry will still vary among service areas and the auctlon design

needs to be cognizant of that.
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Another important advantage arises when service areas are re-auctioned over
time, as | propose. A series of auctions allows the support payments to respond to
changing technologies. population densities, and other factors. Probably, there will
initially be some geographic areas in which only a single COLR operates but for whnch
emmw«mmmmmwmwmmm
~ The auction system can respond flexibly to changing circumstances, sllowing entry to
occurwhenmemnelsrlpeand encouraging oupportpaymenutoﬁlllntmdemwwa

the faﬂlﬂﬂ costs of SQNlCQ WETI IO T s L pe g 208 T 7_’._ ~ - '?-.-':’: -
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The auction propoeal developed here calis forseoled tendet auctions that would
allowmulnpleCOLRstobeeolectedltthesmnlbweetbadsmdoeeenough
together The support leveis would be the same for each COLR serving an area and
wouldbesetequaltomehlghestaooeptedbld.- e I R

o '_ Thrs isa novel auctron deslgn. constructed to meet the novel challenges posed

s
e - o~

by the umversal servuoe context. Whlle the FCC's su'nultaneous multlple round auctuons

“v.- .....

have proved themselves to be effectwe for the spectrum sales wlth ﬁxed. numbers of
l:censes I shall argue that such a deslgn is less well surted to oetermune the extent of

competition that should prevail among COLRs in each market area.

L

Section it of this staternent examines theoretical conslderations that apply in
desrgnmg an auctron to detem\ine the amount of support and the level of competrtion
slmultaneouely Sectlon lll contalns a specrﬁc proposal and a dlscuss:on of both the

basic auction design and related practical details.



It is important to set realistic expectations about what a good auction design can
and cannot achieve. Most importantly, auctions cannot resolve all the problems that
may arise when there is a single facilities based universal service provider. If a single
COLR with large sunk costs is the inevitable practical outcome in any particular |
. geographic regian, no auction, howaver clevery it mey b4 designed., can substitute for
effective contmuing mguletion of the monopoly COLR.? -~

Second an auction systern cannot be effectrve unless the bldders have

somethmg to win. lf one allows provrders other than auctron wrnners to provnde basrc

., -

service wrth support from the umversal servace fund then that ellmmates the brdders
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mcentives to brd for a lwr support Ievets Ieadmg to undesirable increases in the
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suroharge needed to fund umversal service,
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i -' _Principles of Auction Design for COLR Obligations

" The COLR auction designprohl'e'm is cherederiieo .by.e number ot special -

features that distrngussh it from other government auctron desrgn problems Furst in _.

contrast to the spectrum auctions the market structure ina umversal servrce auctlon )

P Y < T L ANV A P

LR

.

2 If an exclusive franchtse is efficient but large sunk costs are not required, then there
~ can be effective oompetmon for the market” each tnme the franch:se is ava:lable for
auction. S D e

3 An auction could conceivably be designed in which the winner receives a cash
bonus but no advantage in the subsequent market competition. However, our
analysis in section (I implies that such a scheme is never optim'at. -
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would vary from area to area, as determined by the auction results.* Consequently, the
number of COLRs and the amount of suppott must be considered together in
evaluating the performance of the auction. Second, to promote efficient competition
among COLRs, itis ctesirable that the level of support in any area be the same for ali
support, theugh mﬁdhmm nwu«mmmmm

would d:stort subsequent market cornpetxtion among COLR: $ Thtrd if the proposals to

o :— -‘--—
> e

use very small homogeneous service areas are adopted tnen the numbef of unmrsat

_--q.a;o.—

service areas is i l’kely to be very Iarge. malnng the admmistratzon cf a cnmplmted

.....-. ..."r hen et ‘.. WL Lyt e e

auction potenttany quite costly for both the FCC and the bcdders. Fourth thefe is

c-m Py
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enormous uneertamty about the initial level of interest in the various COLR service
ol l-g‘} s ‘5‘” et g i =M = E '—". .’..'."'.’;

areas, making it important to dessgn an auction that dtscourages coltusion in case the . | ‘ '
number of interested bidders in ‘many areas is just two. Finally, because the bwdders are .
undertaking an oblfgatlon in exchange for a payment (‘ n contmst to makmg payments to
aoqmre hcenses in the FCC's spectrum auctzons) more attention must be pald to

[ PR

_ensuring that bcdders are quattﬁed and motnvated to perform as promssed ln the auctton

The mathematical analysis otttﬁs section accounts explicitly only for the first of

-these dtfferences. but the way the mathematical results are applied takes some account

-e . - -

*  Inthe PCS auctions, the market structure was determined primarily by restrictions
on the amount of spectrum that individual licensees are permitted to control. These
restrictions were the same for all areas of the countn/

S TheUS Treesury uses a discriminatory auction to sell T-bifis, but the individuahzed {
prices in that auction do not distort subsequent competition because the bids ‘
become sunk costs before the buyers engage in resale.
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of the second, third and fourth differences as well.® That is, we seek an auction design
that is simple fot the bidde}s and the administrators, that generates uniform levels of
support for all COLRs in a market area, and that is resistant to collusion while still taking
proper account of the. benefits arising from competition after the auction among COLRs

in the market.

| fa deﬁve principles to guide the design of an auction for carrier of last resort
. obligations, | first consider a scenario in which there is just one region in which
uniye;sgj service need_s support.iThe main problem in this scenario is to use the bids to
deterrﬁine hcw many COLRs there should be and what level of support to pay. The .
' pnncspal qualstatlve ﬁndmg of the analysis is that the aucnon outcome should specify
that the COLR obligat:on is shared only when the budders servuce costs a.r; ;u;ﬁc:eﬁtly -
| close. Thls may be reflected by sufficiently close bids in a sealed bid auction. Of course,
the detailed quantitative conclusions of the analysis, including how many COLRsto
authorize for any particular cost or bid levels, depend on the detailed éssumptions of
the model, but the general conclusion reported here is sufficient to help us distinguisﬁi
-some poor 'auct.ion designs from more desirable ones. For example, | find thqt multiple

round auctions such as those us_ed for the PCS auctions, even in the trivial case where

there is iust one COLR service area for sale, cannot generally implement the optimal

& . L - .

® The last difference is a matter to be solved primarily by pre-qualification of the

" bidders and by specifying that the support payments are made on a per subscriber
basis rather than by lump sums (at least when there is competition in the market). It
is not a matter to be resolved directly through the auction design. .
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auction outcomes, but that certain sealed bid auctions can implement the optimal

outcomes.

The theoretical analysis cannot specify how many COLRs sﬁould be. assigned in
any particular situation, but it m mnt:fy m ro!want consmnﬁms Goneraﬂy. M
number of COLRS should depend mmmmwmmmm
maﬁm. mo magnitude of the duplicated fixed costs (greater dupﬁcaﬁon favors fewer

COLRs), the differences between the COLRs in the levels of their variable costs -
(smaller differences favor more COLRS), and the social loss associated wim'.p‘iyi‘ng “

- .

unnecessarily high support paynien"u (larger losses favor fewer COLRs). - *
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.- | begin by assuming that there is }ust one region for which universal se&ice must | ( |
be pro‘;ided (or where there are multiple regions but each is independent sothata °
commitment to serve one does not affect the cost of service in any other). The main |
problem is to use the bids to determine how many COLRs there should be and what -

.' support levels should be paid. Alternative auction designs are compared in @is exercise

in terms of a social objective wh:chbalances the desires (i) to encourage competition

. “in the market’ in order to Mte better and more innovative service to consumers, (ii)

to have service provided by the providers for whom the actuél cost of service is lowest,
and (iii) to hold down the sux;port levels that must be paid, since financing those
supports distorts other economlc decisions. The constraints in the problem are that the

bidders are assumed to behave raﬁonally. entenng the auction onPy if thcy expectto ¢
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profit by doing so (the “participation constraint”) and bidding to maximize their individual

~ expected eamings given the strategies of the other bidders (the “incentive constraint’).

| make the simplifying assumption that the fixed costs of service are the same

across biddars.® Also, at this stage. | assume that at least one COLR must be selected

| l’at«ch * The solution to this problem can be characterized using the methods of

optimal auction theory."

The optimal auction problem is to t.;hoc;se the ruleé and the behévior of the
bidders, subject to the constraints described above, to maximize the following three-

. term objective: . - .. acozlnl vt irnerosamEeo

-l - e e

- - - .
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Expected Benel‘ ts to Consumers
s S5 W Bpadted Costs ncumed by he GOLRs T T T
. IR axExpected Support Payments to COLRs

L

) _That i§ the strategies are assumed to form.a Nash equilibrium of the auction game.

This is not an assumption | make happily. | make it because it makes the analysis
tractable and leads to intuitively sensible results. Also, the auction obtained from
the analysis has at least some robustness: identical recommendations are obtained
when the ratio of fixed to variable costs are the same across btdders

This assumption sets aside the question of reserves. ie., maximum opening bids.
As we shall see later; the franchises offered for auction are detemmined by a
nomination process with a workable reserve determined as part of that process.

' Myerson, Roger, “Optimal Auction Design,” Mathematics of Opermons Research6
(1981): 58-73.
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where ¢ is a parameter indicating the costs of distortions created by the support
payments to the COLRs." The benefit to consumers is assumed to be B, if there is just
one COLR; B,+8,; if there are two COLRs, and so on, with 8, denoting the incremental

benefit of introducing an ™ COLR to compete in providing universal service.

__The anaiysis chavacterizes the optimal suction in terme of the outcomes that
ensue. To avoid technical problems, we limit our analysis here to what the modérﬁ |

economic auction theory literature calls the “regular case.”

PR P -

.- Then, an auction design that always selects at least one winner is optimal if and
" .onlyifits outcornes have these two characteristics: (1) biddérs with sufficiently hig'h'
costs cannot expect to proﬁt from paftictpatmg in tho auction and (2) for any proﬁte of

actua! costs, the set of bﬁdders selected to be COLR: maxnmuzes the expected benefits

.
e < (

to oonsumers mmus the expected costs lncurred mmus « times a “virtual cost" (which
isa theoretlcal construct conslstmg of the actual cost adjusted upwards to account for

bidding incentives). If the bldders are otherwise symmetnc, muitiple COLRs are most

likely when the low cost bidders’ cost levels are close together.

. One immediate implimtion of this characterization is that muiltiple round auctions,
. whuch the FCC has used sueoessfulty in other contexts, are not well adapted to this
- context. To see why. eonsldgr the s:mplest case with just two budders An efficient

muiltiple round auctlon would then need to specnfy thata support payment near the

- -

"' More exactly, the distortion is created by the surcharge or tax used to finance the
subsidy. .
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reserve is paid to both bidders if the auction ends imx"nediately after opening bids near

the reserve. With s.uch rulés. it is often consistent with rational behavior by both bidders
for neither to lower the bid below the reserve even if the two bidders' costs are very
different and much lc;wer than the reserve." In plain English, a multiple round auction

~ thattries to mphmenttm oﬁehnt outcome mmmﬂfy vulnerable to both
explicit and implicit coliusion. Such collusion is undesirable because it would be i l’kely to
result in unnecessarily high support payments and the inclusion of inefficient COLRs

among the winning bidders.

An auction design that does encourage efficient outcomes in case then:e are .ju'st_
h?(o'lgidfi;ers,is__ tl_:ag'sealgé tender auction in which two COLRs are assigned if the
secohd ._ lp_y_vgg_t bld is close equgh to the lowest bid. The support .payment may be set
equal to the hlghest accepted bid (atthough as we shall see later, other payment rules
.are also permmed by the theory) An important advantage of the proposed sealed
tender auction compared to the multiple round design is that it creates a powerful
incentive fqr each bidder to defect from any pre-auction collusive agreementby . .
undercutting its rival's bid in order to acquire the exclusive right to receive support

péyfnentsforCOLRservices. e trele e temes waiaan e amon Sl

"This analysis imblies thaf an aﬁctiori can be used to ehcouragé 6ompetition both

for the market and in the ma‘rket even when there are only two bidders. Of course, the

idea can also be extended to apply when there are more than two bidders. For a simple

L
- —

2 Thatis, strategies inéommaﬁng this behavior méy comprise a Nash equilibrium.
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(though unrealistic) example, suppose B,=8,=... (meaning that the incremental benefit
of additional corﬁpet'rtors is the same for each extra competitor). Let us assume for the
cost calculation that the COLRs would share the market equally. Then, in the optimal
auction, the n™ low.es.t bidder should be included as a COLR only if the n—1 lower
bidders ave ineluded and the cost of the 7 lowest bidder doss not exceed the average
of the costs of the =1 lowese bidders by more than a specifed amount . In the
interests of simplicity, one might use an “approximation® of this outcome rule by
 specifying that all bidders whose bids are within some amount ¢’ of the lowest bid are

included.

* Generally, with more '{hip two bidders, the form of the optimal auction hdepe'nds
on several things, including prominently the relative rr.tagnitudes of B, 8,. etc. On the -
Basis of economic theory, it is reasonable to suppose that the benefits of additional . -
competition decline as tl';o number of competitors increase, that is B,>B,>B;;...'. Thé
theoretically optimal rule in this case depends on the likely market sha.rés. of the bidders
as determined by their various costs. If one assumes that the COLRs MII éﬁenﬁually;-"
have roughly et.zual market shares, the optimal rule would be to include the " bidder as
a COLR if its cost is not too much h‘iéher than the average of the cost of the 6;1 lower
- cost bi&d_em. As a practical approximation of the actual optimal out_come rule, one might

set the outcome rule in an actual “auction as follows.

-

"3 If the shares afe not equal, the relevant comparison is between the cost of the n™ .
. bidder and the weighted average cost of the n-1 lower cost bidders, weighted ‘
according to the number of customers taken from each bidder by the n™ bidder.
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Case | Condition _ Outcome
T [ Al least one competing bid is within Al who bid within 15% of the
15% of the lowest bid. lowest bid become COLRs.
2 No competing bid is within 15% of The two lowest bidders become
the lowest bid but one is within COLR:s. :
, 25% : -
3 :ﬁmw is within 25% of the lowest . The lowest bidder becomes the

 bid. exclusive COLR for the area.

" The parameters in this auction desugn rnctudrng the use of ;ust three cases and

the 15% and 25% cut-offs -are merely rllustrative and not based on any detalled

:analysrs The illustratrve rule shows how the auction i is constructed to facslrtate the |

presence of at least two actual COLR: tn the rn'arke‘t.v:hena { me.ﬂ;crency frorn dorn§

e owene PR A .'—-;‘—-a"

S0, in terms of supportmq a relaﬁvely tnefﬁcrent competrtor ‘are not too hagh A more R

»
‘.-vl ':"fp e’ T

restnctrve standard is set for including competitors beyond the second because they

are expected to contnbpte less to consumer welfare. . . -..- - cremlcmn iy of

- 'According to theory, the outcome rule deEmheo here r:’oo'ldhe o:sed wrth any o_f

several different payment rules wrthout affectrng the optxmalrty of the auctton The

e - - rrt,-vn,tv

payment rule however, should be set to respect the other constderatnons not mcluded

in the optrmal auctrons modet. For example. as descnbed eartrer. rt is desrrable to have

the same level of support payments for each COLR, for that a\}o-ide'creatinp'distortions
in the subsequent competition among them. One such rule would set each bidder’s
support payment at the level of the highest accepted bid. Yet another variation would

’
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specify that, in case 3 only, the support payment would be set at the level of the second

lowest bid."

Each of these variations would change the bidders’ strategic problem and lead to

different Iovels of Ms baing submntted making cost comparisons amonj m various
rules w 'f ne of the mrmng canciusions of optimal aummwy

.,

however, is thnt commy to s:mplo intmtien the expected size of the suppod payments

to the winners is unaffected by the form of the paymm rules (among the sot of
paymont rules that t!ways prpduce the same set of winnm) A rough whnat:on for
thts concluscon is as foﬂows lf one payment rulo lem to systemaMy higher support
payments porrosppndmg to any particular bids than another rue; the bidders wil offset
that dm'erené; »by subhtwng systemancally haghor bids for the m!o M edls for the

PR RN ll N P v vire sAra Woss cwras o

lower support payments
in practice, the propose;i auction would consist of a large number of - \'
simultaneous sealed bfds for the job of being the COLR. The main difﬁculty with this _
lproposal |s that |t fatls to atlow btdders to account fuﬂy for cost synergfas ° that is, for
| the possnbmty that l‘t is cheaper to provnde COLR servuces in one market when they are
‘ already providing COLR sewnges m _rglated r_narl;et_s. Such syne_rgies might arise .

becau,ée the related markets used _shared switching, transmission or other facilities.

L

' Another rule would specify that the support payment is the level of the highest
accepted bid multiplied by 1.15 in case there are two winners and by 1.3 in case
there are threé or more winners. Agam the percentages are arbitrary and intended
for illustrative purposes only. What is illustrated is that the payments can be made
to depend on the number of COLRs selected.
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However, pemitting combination bids would add significantly to the complexity of the
auction design, which is ouite important given the possibly large number of small
auctions to be conducted. To evaluate the potential benefits of combinatioh bids, one

needs to assess the importance of cost synergies.

The need for COLRs arises only in markets where it oosts more to serve some
potential subscribers than the established maximum oasic service rate. lf theee high
cost customers are subscribers who are distant from a town center, then the main cost
complementarity may be between serving customers close to town and those ata i

greater dnstance from the town center. In that case, if service for the core town will be

" estabhshed anyway. thon there are no tmportant cost oomptemontarities in serving two

outlymg areas bordering the town If the core town w;tt be served by the COLR in any
event, then the model used to study the optimal auction adequately characterizes the

basic auction design problem, = | . - cr e geeme e T T

However it may be the case that the brdder posslbly not the LEC falls to win

the COLR dessgnation for the core town and rates for basro servnce are so Iow that -’

.. ~. ..'-'.1"- B A

support payments are requ:red for service to alt the potentlal subscnbers ina pamcular

- [ SR .._-..-4-—,-

town or other geogmphrc area In this altemattve scenano a ﬁrrn s decrsron to provrde

-

sany service to the area may depend on |ts abtlrty to acqunre busmess in the town core,

or even throughout the related areas. If the relevant areas are the same for au brdders.
one might try to avoid thé problem by specifying !arger areas for the universal service
obligation. However, different oustomers wrthm any large area may have very different

costs of establishing service. That creates a probtem as the COLR: avo:d offering
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service to the highest cost customers. This “cherry picking” problem is discussed in
more detail in the hext section. Even without cherry picking, if the areas with synergies
vary among bidders, then the way the areas are carved up is another tricky problem'
that needs to be reselved in the auction. These cases, which may be called the cases
of mbxeostsynms ammmmnemﬁcmﬁemmmw

treat sueeess ‘»

. . mg
- .

. My central proposal is based on the presumption that complex cost synergies
are of secondary importance, especially in areas where there are to be multiple COLRs,
and that it is not worthwhsle to adopt the more complex auctions necessary to account

fully for cost synergies. In my p.ndgment. the eomplexlty of the combinatorial auction in

this context are even greater than was found to bethe case in the PCS spectrum - -
auction. Paiﬂy. this additional complexity arises from the need to provide unifefm e
pricing in each separate market after the auction, and partly it derives from the very ’

large number of smatl areas that need to be combmed Thus complexxty suggests that

such combmatonal blddmg schemes should only be eonsndered where the strength of

P Y TS

‘ "‘-:. B . Teea - -

' the synergles means the I‘kellhood of vely mefﬁc:ent outeomes from any non—

. ._,g

combmatonal scheme is very hugh Even in that case one rmght ﬁrst censlder the use of

a sumu!taneous mult:ple round auctnon wenghmg the nsk of collusion agamst the desire

to allow bldders to assess the velues of combining service areas.

- in the paging, PCS, and SMR auctions, besides any cost synergies, there were
important additional synergies from demand side effects. Buyers of PCS services,
for example, find the service more valuable when the phone works overa wider

e’f‘“ -‘\ -
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In the next section, to account in a highly imperfect way for cost synergies, | will
propose a rule allowing wtnning COLRSs to withdraw bids. The ability to withdraw bids
allows the potential COLRs to avoid being forced to provide service in a patchwork quilt

of geographic areas. These proposed withdrawals will be subject to'penalties. asin the

spectnum auctions, to discourage frivolous bidding
.  The Proposed Auction Mechanism

In this section, | outline the major components of an auction for the COLR

L4

desrgnation motrvated by the prevrous drscussron of optrrnal auctnons The kind of

-

K auction l propose |s m some |mportant respects srmrlar to the krnd of auctlon that GTE

R Rt - e . I tel e [T

has recentiy proposed to the FCC and other state PUCs

h . o ; .- . - LR - s . . . T, -
e ,_' '-"s'.f -. .n,«r_b-,‘-, - wel. \,-.-', P ~--. n.t._ ...1 .- - 4-‘» Bt e e - - s -t P Ot
STe A AR e : d

tn summary form, the auction would be conducted as fotlows. Auctions would be

conducted twice annually on specified dates. For each Census Block Group (CBG), the

J

FCC or state PUCs would ﬁrst estabhsh a maxrmum support rate (the reserve') based

ona multrple of the predrcted cost under an adopted cost model.“ A nottce process |‘n

- -y i Ceme il

PLEEEINY
TS -

) geographrc area, In contrast. there appear to be no |mportant demand srde
synergies in meeting universal service obligations. -

* A multiple greater than 100% of the estimated cost should be used. with the extent
of the mark-up dependent onthe amount of error in the cost estimates. The mark-
up is needed to compensate for “selection bias™: auctions will be most likely to be
conducted for those areas where the model overestimates the costs and will be
least likely where the'model underestimates the costs. Consequently, a simple ’
100% rule would leave the LEC receiving the model cost estimate most often when
the model most underestimates the actual cost. A reasonable allowance for upward .
movement also needs to be made when an area is reauctioned to allow for

- changes that may rncrease costs over time, such as a change in the deﬁmtron of
the “core” service.
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which potential bidders nominate areas in which they are interested in providing service
would fix the CB..Gs for which COLR obligatipns are to be auctioned. Those making

nominations would be required to establish their qualifications to satisfy the COLR

~ obligation. If a party indicates an intention to bid on one particular area for an auction,

other partias may nominate additicnel adjecent aress 10 auction with that perticuler
area. On the auction dute. sealed bids would be submitted indicating the support !a*_vels‘

that the bidders require.

ln the initial auctton for each area, lf there are no bcds submittod at or below the
resorve the LEC is deszgnated the COLR at an ofﬁc:al' support Ievel detormmed by
tha FCC or state PUCs and based upon a cost modd (such as m BCM or CPM) K

)

This would be treated as if no auction had transptred and the are, wou!d remain elnguble

,/
- e --’--.&.~ v~ PR TR I R -. . .'-..-!—._'»-_: . ) .

o be oticed for auction. 7" e ;

: . e - ® e .. S e ee e e P P
\_ - - .._— -

Once a new COLR (mstead of orin addltion to the LEC) has been estabhshed in

any CBG the obhgatlons would be ﬁxed for a penod of three years subject to

- e -

performance standards After the initial three year term any qualtﬁed enmy could notice

i W e G SO A or—— e

the area for an auctlon If no one nottces these areas, then the mcumbents would

-4

contmue to receive the same level of support payments but w:thout extendmg the

7 ifthe LEC beli’evos that the official rate is teo low, it may seek a higher rate from the

FCC or state PUC. Of course, the higher rate may encourage other potential ‘
COLR:s to petition for an auction of some or all of the LEC's COLR service areas.
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{n order to mitigate the complex cost synergies problem described earlier, |
suggest that an;' bidder be permitted to withdraw its bid from one or more areas. If a bid
is withdrawn, the outcome of the auction will be determined as if the withdrawn bidder
had never participated in the auction for that area. To discourage frivolous bidding and
withdrawals, the FCC and/or state PUCs should establish withdrawal penaltles, simitar
to those adopted for the PCS auctuons The penalty rmght be equal to the larger of any
increase in (e g.) the twelve-month support obllgatlon of the govemment asa result of

the wnthdrawn bld or, say, 320 per subscnber m the CBG

."". s . .o, s,s _‘f_

In what follows | describe how these components will serve to ensure that the

. ob;ectnve of provndmg umversal service is efﬁcnenlly atlamed

R - . \.-a-o', P T AT SNA I, 3 PRdd SR WA B R *
wvv.-—-'.»d .l ....;' : "'C- - PN - ' wce et . - . < - b el -

a..:::.The size of the service area. - ~woy - o oo o 0 A s

“itis very difficult, if not practlcally lmposslble to define service areas that are
homogeneous in terms of the oosts of semng subscnbers Heterogeneous costsin a
smgle service area lead to several oostly effects l’urst, the COLRs may have an ) .....

.o~ - s

moentwe to avmd semng lhe htgher oost subscnbers and to focus thelr marketmg

, efforts solely on the relahvely low-cost subscnbers." Thls problem |s compounded .

. when there is oompetlﬁon amodg COLRS. .ea.ch of whom may hooe to foroe its

.

*  |n general, if an area-is sufficiently homogeneous, the COLR will find this kind of
discrimination unprofitablé because (1) even a subscriber that is more expens:ve to
- serve than the average subscriber may make a positive contribution to covering the
system's fixed costs and (2) when the heterogeneity is not too great, the cost of
" discriminating between refatively high- and fow-cost subscribers may exceed the
proﬁt from successful discrimination.

B
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- competitors to serve the subscribers for whom costs are highest. Second, support

payments distort competition between COLRs and non-COLRs to serve subscribers for
whom service can be provided at relatively low cost. The more heterogeneous the costs
of service in an area, the worse these problems are likely to be. Smaller service areas |

-
R L

An addrtional advantage of smatl servrce areas is that drfferent sennce providers

can assemble groups of areas that fit therr technologrcal mabrhtnos Larger servrce

L L A S SRR

el et e

areas that include geographrc areas outsrde the reach ofa potentlal entrant may
dxsauadeﬁweentrantfmﬂ}bldﬁmg.' Tesm It astie e D e

R -~ alim e —:_-‘ ..\ ._.' ..‘A.-.;';".-' ‘,. ‘_ PP
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in economic terrns the choice between small and large service areas is
govemed by a comparison of the costs of cherry picking plus the.oosts ‘of the *
monitoring and regulation needed to rnitigate it..the coats of conducting auctions for a |
muiltitude of small areas, and the tendency of Iarge servrce areas to block entry by
some servrce provrders GTE has proposed the use of CBGs (whrch are qune sman ‘

servrce areas) to control the costs of cherry prckrng and rts regulatron If adopted in .

combmatlon wrth my proposal for relatwely sample. lnexpensrve sealed brd auctrons the

package would constrtute a coherent and workable plan for developrng market

competmon.

-

Question 58 in the Commission’s Public Notice asks whether wire centers rather
than CBGs should be used as the basis for cost projections. The considerations already
discussed above suggest that wire centers have two disadvantages. First, they are. ‘

relatively large, encouraging cherry picking. Second, they are a natural area only for the
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incumbent LECs. A new entrant might be able to serve many CBGs but unable to serve
the entire wire oenter, givtng the LEC an arttﬁcial cost advantage in serving as the
COLR. The use of CBGs would be technologically neutral because the definition of a
CBG is unrelated to .the provision of telephony. Thus, the use of CBGs would tend to
avoid the possibility of biasing the auction autcomes towards one technology (or one

incumbent).’ S S e

b, One-shot sealed bids. -~ =% 31T
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| The srmultaneous multrple-round auctxon format used in the FCC’s spectrum )
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auctuons has a number of advantages Foremost among them is that it perrmts brdders
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to take mto account the possrbdmes of substrtutabihty -and complementarity among the N

~ e 13
o,---"ov ?; *

llcenses for which they bid and to adopt back-up strategies (for example to acquire

-~
- -

substrtute licenses) in case their primary strategies fail, - TE T
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ln theory. the srmultaneous mulhple round format should be partncularly good at

-

-
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accountlng for substltutes and the FCC expenence has bome that out. ln the pagmg

AT SRR SEE S TRAME RS LT O S LS

auctrons for example some brdders swrtched between brddxng on the high capacrty

Saser T g
‘ b 4 " [ S ._‘,_,, N f‘-l-'

50/50 Ilcenses and the Iower wpacrty 50/12 5 hcenses dunng the auctron to account for
.the changing levels of blddmg actlvrty Slmllarly. in the PCS A and B block auctnons
bidders frequently switched between the very similar A and B blocks, substituting
between them. The simultaneous design also has important advantages over the

sealed bid design in dealing with complementarities when those are important.

)



