
be rl.olved vithin thl context of thl .lrYicl aDd ',ICtrua in qUI.tion.

Thu., we rlcOIIMnd that .abllDa l..illatioa bl ,lmuli"l, thlt it

aive the rcc fllxibility to tailor IMctioa. to thl .lrYicl ',Ietru.

iDvolvld. In thia .ay, thl Ca.-b'i08 ca. ukl ita fiDal ..ebion. aftlr

public ca.alnt. Thi••Iction 'Ulle.t. I~ it... thl Co-ai••ion ..y wi.h to .

explore in a rule aakiaa.

1. li44ip' Kethod; '.a1" JI. o,a1 'Wier

Under the .tandard .ealed bid procldurl thl hiah biddlr .iD. Ind

pay. the amount bid. Sealed biddtDa i ••i.ple to -,-tni.tlr and 11••

•ubject to manipulation by bidder. thlD all oral auction. Thl .o.t 'Iriou.

form of manipulation take. place when ,artil' lit tOSlthlr blfore thl

auction and agree on vho will win. Such colludon reduce. the rlturn to the

.eller .ince the party de.ignated to wiD couid lubait a bid well belOW thl

value of the item without fearing that he would be outbid.

Collu.ion i. aore difficult uDder .ealld biddiDa for two rla.onl.

Pir.t, under lealed bidding colludiDa partiel run a areater rilt of ID

unknown competitor entering the auction and outbiddiDa tb.. If .uch a

party vere to .how up at an oral auction, the col1ud"iDapartie. would be

able to re.pond by rai.ing their bid. and thereby avoid lo.ina the auction. "

Sicond, the colluder. run the rilk of lO'iDa the auction to a fira rlnlliDa

on itl agre.ent. The breach of aare..nt would not be diacOvlred until the

bidding VII cloled. Any punilhMllt of .uch a fira would nled to lither take

place out.ide of tbe auction procl" or .ait uDti1 thl next auction.

Another advant..e of .Ialed biddiDl it that it .i11 Iinerally

provide a greater return to the Goveraaent if there i. only a .inale bidder.

In an oral auction, a party will know whither he "i. the only bidder and if

80, he could win the auction by .ubatittiDa the .ini.. permi~ted bid. OD

- 22 -



tbe otber band, in a .ea1ed bid auct10n, a party caDDot b••ur. be i. tbe

only bidder, .0 be would .ubmit a bid c10.er to tbe va1u. be p1ac•• on tbe

Oral biddba, on tbe otb.r bad, hal .ev.ral adv••t .... over th•

• taadard lea1ed bid auction. rir.t, or.1 biddial aa, b• .or. lik.ly to

a.lign a 1icenle to th. party who value. it the .o.t. A••waiag bidder. do

not collude, tbe party witb the biahe.t wi11iaa.e•• to pay would ultiaate1y

outbid .U other parti.. in an oral auction. the pric. he would p.y would

be approximately the value placed on tbe it.. by tbe bidder witb tbe .econd

bighelt willingness to pay. In a .tadard le.led bid ~ction, the price

paid is the high bid. Parties would Ibad. th.ir bids below tbe ..xiaum

amount they are willing to pay in ord.r to avoid pa,iDa aore than n.c••••ry

to win the auction. In other word., the winner would like bis bid to have

been only alightly more tban the next highest bid. Since in a ••aled bid

auction, bidders do not know precisely bow much other parti.s vill bid, it

i. possible that the bidder with tbe higbe.t williaane•• to pay aay not

lubmit the highest bid. If thi. occurred, eitber the licenle would r ...in

with a party vho doea not value it tbe mo.t or additio.a1 tran.actio•• CO.tl

would be incurred in re.elling the licen.e. The .econd .dv••t ..e of oral

bidding i. that it may have lower private co.ts than ••aled biddiDa because

it doe8 not require estimation of tbe value oth.r bidders place on the it...

2. Myltiple Chappel Sales

The COIUliuion .hould alao aaine how to beat structure an

auction when applicanta are biddina for alltip1e channeh. If oral auctionl

were used, channel. would be offered .equentially. Sequential .uction. do

not neces.arily a.sure that group. of chanell are a••ilned to their hiahe.t

valued use when the value of one channel depends on how many and which other
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ebaaa.l. 08. bol'. (Iil.y aud S....I.08. 1911. p. 389). ror .x..,le,

IUppOI. aobU. lic•••, vel'. bctioD. off iD 5 cbuael block•• aud an

effici••t tn.kiaa .y,t. required 20 c...II. It..ft fina aiabt vilh to

.et up a .obile radio .y.t.. only if it could acquir. 20 ch...ell. Sucb a

fim would not know bow ..cb to bid iD the firlt row of the auction if it

va. unlure bov .alcb it would COlt to acqaire the "ditio..l 15 cbannell in

later rouacl.. It would not vant to fiDd it.elf ovaiac only 15 ch....l. at

tbe .nd of the acdo.. 'rbi. would be le.. ,edou. a probl. for the firm

if it could re.e11 the 1S channell after the auctio. or acquire 5 IIOre

cbannell frOil anotller fira. Tbia would be, like baviDa additional round. of

the auction.

Sealed bid auctionl could .ither be h.ld ,equentially like oral

actioD'. or parti., could be allowed to bid .i_ltaneou.ly on all lieenlel.

If applicaat. could .~ltaneou.ly bid for al .aDy chaanel. a' th.y vi.hed.

th.y could take account of the fact that tbe value of a cbanD.I ..y dep.Del

on wbat other ch....h oneOVD.. If all channell to be auctioned vere

identical, eacb bidd.r could .ubait a "deaand .cb.dul." indicatins the

-.ount he would b. villiDa to pay for .ach uu.ber of channel.. A .t.plifiecl

variant would b. to have each bidder indicate ouly a',iaale d••ired quantity

aad hil bid for that quantity. Thil 11 ....ndally the curr.nt .ethod u••

for auctioaiq 'fr..,ury biU.. 'rbe 'fr•••ury Dapartaant choo... tile hiahelt

••t of •••l.d bidl th.t ash.u.t. the tot.l nuab.r of ••curitie. for .ale.

The rcc could ule a .i.ilar proc.dure for auctioniDa ideDtical channell.

8_lt.eoul biddiDc could allo be 'lIed wh.n .acb channel va. not'

id.ntieal. I4.ally••acb buyer would Iu~it bid. for .ach lublet of
, '

channell. Such III auction would require tb. rcc to develop a .coaplex rule

for deteraiDiDl who viDa vhich it•• and at what price. In practice, luch a

.y.tem would lurely be too complex to Id.ini.ter. 'rbu., it would appear
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that for DOD ideDtical ChaDDel., • li.,lifiad IYlt.. of .i.ult..eou. bid.iaa

or .equeDtid auctioD' woul' be preferable. OIle .btle fol'll of Ii_lt...gul

biddina would be to allow partie. to .t.ult..eou.ly placi tat.p.oj.nt bid.

OD .everal chaDnel.. More .tu'y i. D.c•••ar, to ••t••ta. the b••t .y.t..

to u.e in thi. ,ituatioD.

3. Mini... lid "guirnepu

The PCC .hould abo con.ider e.tabli.hq a .iIli_ bid l.vel.

Certain theoretical .tudi•• of biddiD, 'UI,••t th.t the .eller ca. iDcr••••

his expected return by .etting a "reservation" price below which it will DOt

sell the item. (See Riley and Samuelaon, 1981). Por exaaple, in a lealed

bid auction the government'. return might be greater becau.e a re.ervation

price could induce .oae buyers to rai.e their bid••

If it is decided to .et a re.ervation price .everal additional

que.tion. must be addre••ed. Pir.t, .houl' the re.ervatioD price be

announced prior to the bidding? Currently, the Deparc.ent of the Interior

does DOt announce its re.ervation price. for oil or coal.l.a.e auctioD'.

A .econd is.ue is how .hould the re.ervation price be deterained' If the

re.ervation price is not announeed prior to the auction, .hould the rcc

combine information provided by the bid. with it. ova iIldepen'.nt eltt.ate

of the license's value? In .etting a re.ervation price .hould the rcc

con.ider the value of the .pectrum iD otber u.e.t Por ....,le, .up,o.e tbe,

rcc doe. not know the value of a licen.e to u.e 10 MBa for u.e A but it

knows that the .pectrum ia worth approxiut.ly $S .illion in u.e B. Should

it .et a re.ervation price of $S million vb.n auctionin& the liceD.e for u.e

A? A third question i. how long .hould the Co.ai••ion wait before

reofferin, the licen.e if no bid exceed. the re.ervation price? If the PCC

reoffers the license i...diately and lowers its reservation price, the
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orilinal reservation price will be lea. effective in briaaina forth the

hiahe.t poa.ible bid.. On the other hand, vaitina to r.off,r the lic.nae

would delay the onaet of the b.nefit. of u.ina the .p.ctrwa.

the benefit. of aettinc a r.'.r¥ation price are likely to be

greatest when there are very few bidden. Th. pri.Mry coat of ..ttina a

refu.al price would be ..timating the value of the lic.na,. n.n

competition is intenae the benefit. of ••tttn& a re.ervation pric...y not

be worth the cost.

4. Payment Method

Finally, the FCC .hould exaain. variou••ethod. of rec.ivina

payment from winning bidders. the winner My be f8quirecl to pay the .ntire

amount of his bid in one payment or may be allowed to pay in in.tal~nt••

Allowing installment payments is equivalent to extending credit to the

winner.

v. &ulmer! lAd Conclu.ions

this paper has examined three pOI.ible aethod. of ••l.cting .-ang

mutually exclusive radio license applicants. The aethod uaed for .electing

an initial licen.ee does not appear to det.raine lic•••e own.r.hip ov.r the

long term given the relative eale of r •••lliac lic...... On the oth~r haDd,

the co.ts of 'election do vary depending upon the .ethod ..ployed. We

considered private application cOltl, delay co.t., and FCC co.t.. Our

analysis suggests that auctions are .uperior to lotteriea and ca.parative

hearings in all three respects. The realon for thi. i. that requiring the

winner to pay for a license is an efficient way to reduce the nu.ber of

parties seeking to obtain a valuable re'ource. In a cost comparison of the
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three methods for a hypothetical cellular license, We eltimate that auction.

would roughly cost only 15% of either h.arials or lotteries.

Auctions al'o have two other features to rec~nd them. rir't,

they provide a return to taxpayers for the valuable consideration Iranted to

licensees. Auctions al'o provide u,eful infor.ation about the relative

value of services which could aid the FCC in its allocation. proce.ding••

It appears, however, that enabling le.itlat,ion it needed prior to

Commi.sion use of auctions. Moreover, there will be loae ,ignificant

start-up costs to eatabli.h auctions. Nonethele.s, the advantage. of

auctions far outweigh theae disadvantage••

Assuming such authority is forthcoaing, we recommend the

Commission consider using auctions only in awarding licenses for currently

unassianed channel.. We do not recommend u.ing auctions for license

renewals because they would tend to diminish licenlees' investment incentive

without providing any offsetting efficiency gains, and they would also be

inequitable. We also suggest that re.trictions on trafficking of radio

authorizations continue to be relaxed to assure that as circumstances change

a lieense can be easily transferred to the party who values it the .a.t.

Auctions should be seriously considered for .-king cellular radio

alsiluments for markets beyond 120, assignments made following allocation of

the land mobile re.erve bands, and future satellite a.li,Daent.. Auctions

miaht allo prove an efficient selection aechanitm for ca.mon carrier paging

as.ignments, and for assignments in the private and common carrier digital

electronic mes.age .ervices (DEMS).
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APPIIDIX

A De.cription of the A••u.ption. V.ed to I.t~te Co.t. in Table 11

Nuaber of AppHcute

To develop a rationale for our a••u.ptio•• about the au.ber of

applicants we belin by ex_ini.1 the behavior of a typical appHcant. lor

this analy.i. we a••uae that a licen.e ~lt~tely ha. the .... value to all

applicants, but that thi. value (V) i. not perfectly known until after the

.erviee hal belun. laeh applicant .tart. vith tbe .... belief. about tbe

value of a lieen.e and then conduct. a aarket .urvey to improve hi. e.t~te

of the lieen.e's value. After the .urvey., applicaat. will differ in their

beliefs about the value ofa lice••e. Additional ri.k neutral applicant.

will continue applying for a licen.e provided the expected revenue. fro.

obtaining a licen.e exceed. tbe co.t of a,plyina (C). In equilibriua.tbe

expected revenue will equal the expected co.t of applyina. The expected

revenue can be expre••ed a. the probability of winninc (p) ti... the

a..ignment'. anticipated revenue. Given that aU iIldiv1dualJ are ideatical

and ...pled frOll the ...e population, each would expect to bave the ...

probability of wiDninc. With If a,pHcaatl that probability vould be 1/1.

In the ca.e of a lottery, the t1Pi~al applicaat'. e.tt.&te of the

expected reveaue if he via. it v. Thu. in equilibrium (p)(V) • C, or

U/I)(v) • c, .0 If • vIc. nat it, the equiUbriua au.ber of appl1cauu ill

a lottery equals the value of holdin. tile licea.edi"ided by .. the co.t per

firm of entering the lottery. lote al.o, that in equilibriua, total
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expenditure., (C)(N), equal the value of a licen.e, V.

In the ca.e of an auction the winner mu.t pay for the licen.e.

Let B be the expected value of the winnina bid. The expected revenue given

that a bidder win. i. (V-I). We a••ume al IUSle.ted by Willon'. (1977, p.

517) theoretical analy.i., that the expected "profit" percentaae given that

the bidder win., (V-B) Iv, i. proportional to lIN. Thi••ay. that the

areater the number of bidder. the ..aller the percentaae difference between

the winning bid and the value of the item. A••ume for .implicity that the

proportionality factor is unity so (V-B) • V/N. In equilibrium, (P)(V-B)

• c, or (l/N)(V-B) • c, where c is the cost of entering an auction.

Sub.tituting in the expre••ion for (V-B) gives the equilibrium condition

(l/N)(v/N) • c, or (N)(N) • vIc. Thu., under these assumptions, the number

of applicants in an auction equals the square root of the value of a license

divided by the cost of making a bid. Note too that the equilibrium

conditions for an individual bidder, <l/N)(V-B) • c, imply that expected

total private expenditures on obtaining a license, Nc + B, will equal the

expected value of the license, V.

Procell"' pelay

We have assumed an avereae delay of 18 aonths for co-parative

hearings and 12 month. for lotteries. The.e fiaure. are con.i.tent with

the Coami••ion's experience in cellular .election.. Becau.e far fever

application. are expected, auction. are a••uaed to i~o.e a much shorter

proce••ing delay than lotteries. Some proce••iag delay. are probably not

.en.itive to the number of application. filed. Therefore, it is e.t~ated

that it will take roughly 25% a. loug to conclude an auction as it does a

lottery (3 months) even though we expect only 5% aa many applications.
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Using the expression developed in footnote 16 above, the.e delay. tran.late

into $91,205 for comparative hearings, $62,304 for lotteriel, and

$16,162 for auctions.

Private Costs

Based on di.cu••ions vith cellular ia4ultry official., we elti..te

that the average cost of preparing and pur.uing an application i. on the

order of $130,000 for a comparative h.arine and $3,500 for a lottery. We

estimate that the COlt of preparing an application and bidding .trategy for

an auction would be about three time. greater than a lottery, or about

$10,000.

FCC Colts

FCC officials suggest that the COlt of logging, filing, .tori~g

and prescreening the 5000+ aound IV lottery application. iI about

$140,000. 28 This figure translate into about $5,000 for an average .arket

(170 applications). Because an auction vill attract fever applicantl, we

estimate FCC COlt. to be about 20% ($1,000) of thOle· incurred in a lottery.

With respect to the professional costs for comparative hearings, ve ob.erved

that 13 professionals (estimated average annual .alary $40,000) worked full

time for two years to dispose of the 60 lound I cellular coaparative

hearings. This is an average of about $20,000 per .utually ezclulive cale.

This average vas uled in cOllltructia. Table II.

28 This ,.sumes about 800 .quare feet of Itorage .pace at $25/.q
ft/year, and 4 full time Itaff positions at $30,000/year.
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