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Electronic Smultaneous M ultiple ... What?!
Auctions Explained

The Commisson’ sauctionsof eectromag-
netic gpectrum assign licensesusing aunique
auction methodology cdled* dectronicamulta:
neous multiple-round auctions. ” A Smultaneous
multiple-round auctionissmilar toatraditiond
auction, except that, rather than selling licenses
onea atime, alargeset of related licensesare
auctioned smultaneoudy and bidderscanbid on
any licenseoffered. Theauctioncloseswhendl
bidding activity hasstopped ondl licenses

Thefollowing discusson summarizesthe
dternative compstitive bidding designsthe Com-
mission explored when devel oping itsauction
methodol ogy, and demongtratesthe advantages of
gmultaneousmultipleround auctions. Thereare
severd auction desgn dementswhich, incombi-
nation, produce many different auctiontypes. The
two most important e ementsare: () the number
of auction rounds(singleor multiple); and (b) the
order inwhichlicensesareauctioned (sequentidly
or Smultaneoudy).

Single versus Multiple Round Bidding

Auctionsmay havesngleor multiple
bidding rounds. Singleround auctionsareoften
referredto assedled bid auctions. Inasingle
round auction, biddersmay placeonly onebid for
anitemandtheitemisawarded to thehigh bidder.
Inmultipleround auctionshowever, biddershave
the opportunity to top thehigh bidsfromthe
previousround. A common form of amultiple
round auctionistheora auction, aso knownasan
openoutcry or Englishauctioninwhichbidsare
submitted ordly inanauctionhdl. Most people
arefamiliar with thistypeof auctionwhichisused
to sdl anything fromantiquesto cattle.
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Theprincipd advantageof amultiple
round auction for assgning spectrumistheinfor-
mation thet it provides biddersabout thevaue
other biddersplaceonlicenses. Thisinformation
increasesthelikeihood that licenseswill be
assigned to thebiddersthat val uethem themost
andwill generdly yiedd morerevenuethan auctions
wherethereismuch uncertainty about common
factorsthat affect thevaueof alicensetodl
bidders, i.e., who bid and how muchwasbid. In
asingleround (or sealed bid) auction, bidders
must guessabout the va uethat other bidders
placeon alicense, thus, the party who vauesthe
licensemost highly may guesswrong and not
submit thehighest bid. Inamultipleround auction,
bidders need not guess about the val uethe second
highest bidder placesonthelicense because
bidders have the opportunity to raisetheir bidsif
they arewilling to pay morethan the current high
bidder. Multipleround biddingisaso morelikdy
than singleround bidding to be perceived by
participantsand observersasopen and fair. No
bidder canredidticdly arguethat it did not have
the opportunity to obtain alicenseif it waswilling
to pay enough.

Auctiontheory showsthat multipleround
bidding tendsto increaserevenue by reducing the
incentivefor biddersto beoverly cautiousduring
bidding whiletrying to avoid thewinner’ scurse—
meaning the highest bidder would bid too much
andregretitspurchase. Multipleroundbidding
providesinformeation about other bidders esti-
meatesof commoninformation thusreducing
bidders incentiveto bid cautioudy so asto avoid

(Continued on Page 3; Auctions Theory)
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Auctions Theory

(continued from Page 2.)

fdlingvictimtothewinner’ scurseand regretting
their purchases.

Sequential versus Simultaneous Bid-
ding

Themeagnitude of the advantages of
smultaneous multipleround bidding dependson
the degree of interdependence among licenses.
Licensesareinterdependent ether becausethey
aresubgtitutes or becausethey are complements.
With subgtitutes, thelower the price of onelicense,
thelessabidder
would bewillingto
pay for another.
Perfect subgtitutes
arehighly interde-
pendent becausethe
priceof oneputsan
absolutecap onthe
amount abidder is
willingto pay for
another. If, for
example, licensesA
or B areperfect
ubdtitutesand a
bidder knew that
license A could be
purchased for $100, that bidder would bewilling
to pay no morethan $100for license B. With
complementary licenses, on the other hand, the
lower the price of one, themoreabidder would
bewilling to pay for another. Oneway to think
about complementary licensesisthat they are
worth moreaspart of apackagethanindividualy.
Often when biddersusethis complementary
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strategy, itisknown asthe aggregation of licenses.

Thegresater efficiency of Smultaneous
multipleround auctionsin avarding i nterdependent
licensesfollowsin part fromthefact that they
reducethe need for biddersto guess about
outcomesin later auction rounds. With sequentia
auctions, biddersininitia roundsmust guessabout
pricesinlater rounds. A bidder may pay alot for
alicenseinan early round on the mistaken expec-
tation of alow pricefor acomplementary license
(or ahigh pricefor asubdtitute) inalater round.

Alternatively, abidder may
bidvery littlefor alicense
inanearly roundinthe
hopethat aclose substi-
tutewill sdl for lessina
later round. Either Stua
tion could result inaward
of licensestothosewho
S do not vauethemthe
most.
By providing more
information to bidders
about thevaueof interde-
pendent licenses, aImulta-
neousauctionsareaso
likely torasemorerevenueshy dleviaingthe
winner’ scurse and making amore successful
auction program.
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Auctions Automation - -

For yearsthe Federd Government used
auctionsto dispose of foreclosed properties,
furniture, equipment, and other government-owned
asHs. Theseauctionswere conducted manually
ether through sealed bid or ora outcry auction
methodologies. When the Commission beganto
design auctionsfor theairwaves, it became appar-
ent that manua auiction methods could not ad-
equatdy dlocatelarge numbersof interdependent
licenseswhere often thousands of interdependent
licenseswere being auctioned to hundreds of
biddersat thesametime. Thesolution- The FCC
Automated Auction Sygem (“AAS’).

The AAS providesthe necessary toolsto
conduct efficient auctions. Usingit, theCommis-
sion can processtensof thousandsof bidsby
hundredsof bidderson thousandsof licenses. The
system accommodates the needs of biddersby

AAS Bidders' Screen

Flexible and Responsive

dlowingthemtobid fromtheir officesusnga
persond computer and amodem through aprivate
and securewide areanetwork (“WAN”"). The
system can aso accommodate on-Ste biddersand
telephonicbidding. It managesboththeadminis-
trative and technical aspectsof theauction process
with day-to-day operationsthat aresmpleand
sraightforward. Thiscomprehensvesoftware
system providesthe Commissonwith the ability to
track auction participantsfromther initial inquiry
through the auction bidding process.

TheWirdess TelecommunicationsBureau
built the system from the ground up using aunique
combination of innovative solutionsto meet the
complex requirementsof the auctions program.
State-of-the-art information technol ogy was used
including hardware, software, and telecommunica:

(Continued on Page 5; AAS)
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AAS

(continued from Page 4.)

tionssolutionsin adlient/server environment.

Todothis, the Commission brought
together thetdentsof economists, industry ana-
lysts, gametheorigts, programmers, and lawyersto
formaizetherequirementsof thesystem. Auc-
tionsfor different typesof communicationsser-
viceshave necesstated using very different auction
rules. Theauctionssystem, therefore, isdesigned
to beflexibleto administer different typesof
auctionsand adapt to changesintheauctionrules.
In addition, asolid database desgn wascriticd to
theoverall successof thissystem, with specid
condderdtion givento providing dataintegrity and
high performance. Thetechnica challengesposed
by thedesign requirementsweresgnificant, and
great carewastakento createaflexible,
parameter-driven system powerful enoughto
adapt to achanging environment.

AAS Results Screen

L Eho Flaur

TheCommisson' ssmultaneousmultiple-
round auctionsmethodology andthe AASdesign
have produced world-wideinterest. The Com-
mission hasdemondirated the system to represen-
tativesof Argentina, Brazil, Canada, Hungary,
Peru, Russa, South Africaand Vietnam. Mexico
licensad the Commisson's copyrighted sysemand
hasused it successfully inaspectrumauction. In
addition, in 1997, the Commisson wasawarded a
bronze medd from the Smithsonian Indtitution for
recognition of thevisonary useof information
technology and had acopy of the software sealed
inatimecapaule.

Aswithany automated product, require-
mentschange. The AASisdesigned to meet
thesechalenges. For example, futurerel essesof
theauction sysemwill alow smultaneousauctions
of tensof thousands of licenses concurrently, and
will interfacewithanewly desgned licenang
sysem.
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Countdown to Auction

Therulemakingisonly oneof many steps
onthe pathfromdlocationtolicensng by auction.
What followsisacondensed chronologica
summary of the pre-auction phaseand thetiming
of each step.

180 Daysbeforean Auction: First An-
nouncement. TheWirdess Tdecommunications
Bureau rdeasesaPublic Notice announcing
upcoming auctions. ThisPublic Noticeisthefirst
timethe Commissondertstheindustry of an
upcomingauction. The

industry needsthe six-month

120 Days. Ask for Comment. TheWireless
TeecommunicationsBureau rdeasesaPublic
Notice seeking comment on the auction activity
rules, upfront payment amounts, minimum opening
bidsand/or reserves. Thisisinaccordancewith
requirements of the Budget Act of 1997.

90 Days. Announce Termsand Conditions.

TheWirdess TdecommunicationsBureau rd eases

aPublic Natice providing potentia participants

with the procedures, terms, and conditionsfor the
auction event.

noticeto have adequatetime Itisonly after completion
toraisecapital, assess of the Report and Order that
market conditions, and the Team can completeand
evduaetheavalability of releasethe Public Notice
equipment. Becauserelease announcing the procedures,
of the Public Noticeoften terms, and conditions. The
precedesthe Report and Commission adoptionand
Order whichwill prescribe release of aReport and
specificsarvicerules, the Order startsthe Contract
information providedis - with Americaclock, which
limited to the spectrumto be requiresaminimum of Sxty
auctioned and key auction daysbeforeshort form

dates(e.g., short formfiling deadline, upfront
payment date, and auction start date).

180- 120 Days. Auction Team Established.

A multi-disciplined team isestablished for each
gpectrum auctionincluding attorneys, economigs,
automation specidists, and auctionspersonnd.
TheAuction Teamisrequired to complete severd
milestonesduring thisperiod, including complet-
ingand incorporaing automationinitiatives;
assess ng spectrum and incumbency; and assess
ing spectrum val ue and determining estimatesfor
upfront payments, minimum opening bids, and/or
reserves.
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gpplications can be accepted. Inaddition, the
Report and Order must be completed beforethe
Auction Team canfindizethe content included in
the Bidder Information Package, send it tothe
printer, and distributeit to bidders. Timely
completion of arulemaking proceedingisa
prerequisiteto atimely and successful auction.

45 Days. Seminar. Conduct apre-auction
semina for potentid participants.

(Continued on Page 7; Countdown)
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Countdown
(continued from Page 6.)

30 Days: Short Form Filing Deadline (FCC
Form 175). Thisisthefirst deadlinefaced by
potentid participants. Applicantsmay filethis
formather dectronicaly or manudly. Thisform
capturesbagcinformation regarding the

gpplicant’ sownership sructureand identifiesthe
markets/licensesonwhichthey intendto bid
duringtheauction. Most bidderssdlect “All” for
al marketsto mantainthemost flexibility for
dternativebidding Srategies.

23 Days:. Filing StatusPublic Notice Re-
leased. After thedeadlinefor filing hasbeen
reached, the OperationsBranchand the Legd
Branchreview dl timdy-filed short formsand
deem gpplications accepted, incomplete, or
rgjected. Thestatusof the gpplicationsiscommu-
nicated to theindustry through therelease of the
Filing Status Public Notice.

Upon completion of the Public Notice, an
overnight packageissent todl applicantswiththe
Public Notice enclosed. For gpplicantswhose
filingshave been deemed incomplete, aletter is
included which explainsthereasonsfor the
incomplete designation and includesthe name of
an FCC contact personif further explandtionis
required.

16 Days: Upfront Payment Deadline. Two
weeksafter thefiling deadline and two weeks
beforethe start of theauction, potentid bidders
must pay for the bidding unitsrequired to place
bidsintheauction. TheBillingand Collections
Branch provides accounting and reconciliation of
thefundsfor the FCC. Thesoftwarecross
referencesthe markets selected on an gpplicant’s
FCC Form 175 to theamount of bidding unit
digibility purchased.
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Resubmission Deadlinefor Short
Form Filings. FCC Form 175 short form
goplicationswhichweredeemed “incomplete’
must berefiled by thisdeadline.

7 Days. Qualified Bidder sPublic Notice
Released. ThisPublic Noticeliststhe bidders
qudifiedto participateintheauction, their bidding
unit eigibility, and themarkets selected onthair
FCCForm 175. Inaddition, the Public Notice
containsinformation regarding themock auction,
the number and length of the bidding roundsfor
thefirst two daysof theauction, and any other
auction-gpecificinformetion which must becom-
municated prior to auction commencement.

Qualified Bidder sRegistration.
Following rdease of the Qudified Bidders Public
Notice, theregigtration processbegins. Two
overnight mailingsare sent to the contact people
identified on theshort form gpplication. These
mailingsincdude confidentia bidding access codes,
Automated Auction System Software, Qudified
BiddersPublic Notice, bidding schedule, mock
auctioninformeation, and any other documents
necessary to participateintheauction. Timing for
regigrationiscritica. If theQualified Bidders
Public Noticeisddayed, regidrationisddayed,
and our ability to ensurethat al biddershavethe
necessary information to participateiscompro-
mised.

5Days. Mock Auction. Asaservicetothe
qudified bidders, the FCC sponsorsamock
auction. Themock auction alowsbiddersto
work with the software and become comfortable
with theactivity rulesand the conduct of agmulta:
neousmultiple-round auction.

Day 0: Auction.
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Let’sTalk Auctions

Theligt bdow providesdefinitionsof
common termsused during Smultaneous multiple-
round auctions.

Activity: A generd referenceregardingtheleve
of bidder participationinan auction.

Activity Rules Toensurethat anauction closes
within areasonable period of timeand toincrease
theinformation conveyed by bid pricesduring the

activity rulewhich helpsensurethat the pace of
anauctionissufficient. Without abidincrement,
bidders could increase bids by nomina amounts
(suchas$1.00 over the previoushigh bid),
thereby increasng thetimerequired for alicense
toreachitsfina vaue. Two frequently used
methodsof cdculaingabidincrement are;

Absolute I ncrement: A specific per-
centageamount (e.g., 10%) of thehigh

auction, theCommission utilizes" activity rules’ bid.

which prevent

biddersfrom Exponential
waiting until the Smoothing: This
end of the method basesthe
auction before bid increment for
participating. eachlicenseona
Biddersare welghted average
requiredto bid of theactivity on
actively or be that licenseinthe
active(havea most recently
gandinghigh completed round
bid) ona andtheactivity on
certain per- thet licenseindl
centageof their previousrounds.
bidding units Smply put, when

(purchased by upfront payment prior totheauc-
tion) inevery round. Therequiredleve of activity
increasesin each sage of theauction.

Bidding Credit: A percentagediscount appliedto
the high bid amount for alicenseif thebidder

meets oecific designated entity criteriaestablished
intheauctionrules. Biddersmust gpply for

bidding creditswhen they filethe FCC Form 175.

Bid I ncrement: An FCC-determined minimum
amount by which abidder must increaseastanding
high bid. Thebidincrement isafundamenta
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alicenserecavesasubstantial number of
bids(threeor more) theincrement is
higher, and when the number of bids
decreasestheincrement issmdler.

Bidding Units(BUs). A unitof measure
appliedtothelicensesbeing auctioned and tothe
bidders digihbility level. Prior toanauction,
licensesare assigned agpecific number of bidding
unitsfor the purposeof cal culaing bidder compli-
ancewiththeactivity rulesin each sage of the
auction.

(Continued on Page 9; Terns)
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Terms
(continued from Page 8.)

Inaddition, during the upfront payment
phase, bidders must purchase asufficient amount
of bidding unitsto ensurethey aredigibleto place
bidsonthelicensesthey desire. Inthemgority of
our auctions, each upfront payment dollar equates
toonebidding unit.

Bid Withdrawal: Withdrawd of ahighbid by the
high bidder during the course of an ongoing auc-
tion. Bidwithdrawasare subject to awithdrawa
payment if thelicense ultimately sellsfor lessthan
thewithdrawn bid amount. Thebidwithdrawal
activity rule servesasan enforcement mechanism
forindncerebidding.

Eligibility Ratio Theratio of total bidding units
held by dl biddersto thetota bidding unitsfor dl
licensesintheauction. Theratiowill gpproach 1.0
ashbiddersdropdigibility. Thedigibility ratioisa
very informative predictor of anauction. A hedthy
digibility ratio at the start of an auctionisgpproxi-
mately 3to 1, which bascaly meansthat thereare
threebiddersfor every licensebeing auctioned.
Examplesof digibility ratiosfor past auctions PCS
CBlock auction6.72to 1, WCSauction 1.54to
1

FCC-Held Licenses A licenseisliged as“FCC
held” because either no bid hasyet been placed on
thelicense, or because ahigh bid hasbeen with-
drawn and no bidder has placed asubsequent bid
onthelicense.

Maximum Eligibility: Thetotal number of
bidding unitsabidder isdigibletouseinasngle
round. A bidder’ smaximumdigibility isinitidly
established by theamount of itsupfront payment.

Minimum AcceptableBid Oncethereisa
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ganding high bid onalicense, abidincrement will
begppliedtothat licenseto establishaminimum
acceptablebid for thefollowing round.

Net High Bid: Thecurrent high bid, adjusted by
the percentage of ahigh bidder’ shidding credits.

Net Revenue Thetota net high bidsfor all
licensssintheauction.

Pop: Abbreviated term for population. One
“pop” equasoneperson. The Commission
currently usesthe 1990 census asameasure of

population.

Round: Anauctionround consstsof abidding
period and around results period.

Simultaneous Stopping Rule Anactivity rule
which gatesthat an auction will closeonly after a
round inwhich no new bids, withdrawdls, or
proactivewalversarereceived. The FCCretains
thediscretion to keep an auction open evenif no
new acceptable bidsand no proactivewaivers
aresubmitted asspecifiedintheauctionrules.

Stages Typicdly, an FCC smultaneousmultiple
round auction employsan activity rulewhich
dividestheauctionintothreestages. Each stage
requiresbiddersto useacertain percentage of
their total bidding unitsin order tomaintain
maximumdigibility (eg., Stagel, 60% of their
bidding units, Stage 1, 80%; and Stagelll,
98%). Inagiven dage, if abidder’ sectivity fdls
below therequired levd, an automatic waiver will
be submitted on the bidder’ sbehdf if the bidder

(Continued on Page 10; Terms)
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Terms
(continued from Page 9.)

haswaiversremaining. If abidder hasnowaivers
remaining or eectsto overridetheautometic
waiver function, itsdigibility will be permanently
reduced to bring it into compliancewith theactivity
rule

Stage Transition Per centage A percentage
cdculated by dividing thetota number of bidding
unitsof licensesreceiving highbidsin thecurrent
round by thetotal number of bidding unitsfor all
licensssintheauction. Namedthe” Stage Trang-
tion Percentage’ becausethispercentageisthe
primary factor in determining when anauction
trangitionsto asubsequent stage.

Waiver (Activity RuleWaiver) Eachbidderis
provided apredetermined number of walversat
thedtart of an auction (e.g., five) that can be used
during abidding period to preservebidding unit
digibility despitehaving an activity level bdow the
required minimum. A waiver will preserve current
eigibility inthenext round and gppliesto anentire
bidding round.

Proactive Waiver: A waiver submitted
by the bidder during thebidding period.
A proactivewaiver (1) will preservea
bidder’ sdigibility inaround whenthe
bidder doesnot meet theactivity require-
ment, and (2) will keep the auiction open
intheevent that no bidsare placedinthe
roundinwhichtheproactivewaiver is
placed.

Automatic Waiver: A waver goplied
automdicdly by thebidding sysemif a
round closesand abidder isbelow the
required activity level. Anactivity waiver
will not keep theauction openinthe
event that no bidsor proactivewaivers
aresubmitted during the bidding period.
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