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The Failure of FCC Spectrum Auctions

Gregory F.Rose and Mark Lloyd

Executive Summary

The Federal Communications Commission’s auctioning of spectrum licenses is a
failure. The auctions have been subject to collusion and manipulation by big business, and
as a result have failed to meet legislative guidelines. Until the FCC can demonstrate that it
can conduct auctions in the public interest, Congress should halt the ongoing plans to auction

licenses to the public spectrum.

In 1993 Congress gave the Commission authority to use competitive bidding to choose
from among two or more mutually exclusive applications for an initial license. Prior to this the
Commission mainly relied upon comparative hearings and lotteries to select a licensee from
a pool of mutually exclusive applicants for a license. In the Balanced Budget Act of 1997,
Congress extended and expanded the FCC’s auction authority.

Congress set multiple goals for spectrum auctions, as the Congressional Budget Ofyce
pointed out:

In designing auctions for spectrum licenses, the FCC is required by law to meet
multiple goals and not focus simply on maximizing receipts. Those goals include
ensuring efycient use of the spectrum, promoting economic opportunity and
competition, avoiding excessive concentration of licenses, preventing the unjust
enrichment of any party, and fostering the rapid deployment of new services, as
well as recovering for the public a portion of the value of the spectrum.?

According to a rigorous economic analysis of the last ten years of FCC auctions
by Dr. Gregory Rose, an expert in game theory, the FCC has failed to meet many of the

congressional goals.

Ef ciency and Maximizing Receipts

Despite legislative direction not to focus on maximizing receipts, proponents of FCC
spectrum auctions suggest the competitive bidding structure is justiyed because it is both
economically efycient and revenue maximizing. Detailed analysis of the 58 auctions thus
far completed shows that the claim regarding maximizing receipts is false and the claim of
efyciency is at best an illusion.

The Commercial Spectrum Enhancement Act requires the Government Accountability
Ofyce (GAO) to examine the FCCbds commercial spectrum licensing process.? In addressing this
requirement GAO conducted a literature review, organized limited “stakeholder” panels, and
generally glossed over areas of disagreement.® The GAO relies on and repeats the FCC assertion
that the auction of licenses for spectrum use is successful for two main reasons: 1) auctions are
more efycient than either comparative hearings or lotteries, and 2) auctions raise revenue.
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By efycient the FCC and the GAO seem to mean that auctions take into account
market price where lotteries and comparative hearings do not, and that they are less of an
administrative burden.* As Rose demonstrates, however, the FCC spectrum auctions are fraught
with price distortions both as a result of FCC mispricing and tacit manipulation in the bidding
process. The notion that an administrative process that is clearly pawed is justiyed because it
is speedy cannot be supported.

The second rationale advanced by GAO and the FCC that the competitive bidding
process contributes additional dollars into the U.S. Treasury is true, but that does not mean that
the additional dollars are commensurate with the value of the spectrum. In a highly inpuential
1995 column, former Nixon aide and New York Times columnist William Sayre expressed
alarm over the federal budget deycit, and the solution he saw to this looming crisis was
spectrum auctions.

Based only on current uses, which are primitive, the market value of the VHF, UHF,
cellular, broadband and narrowband spectrum ranges around $120 billion.

But in the near future, your television set will combine with your computers and
telephone and fax machine into a single unit you can hang on the wall or fold up
in your pocket. That’s soon — possibly in the next Presidential term.

I’ve seen not-for-attribution estimates that the market value of the digitized
spectrum in that onrushing era will be — hold your breath — a half-trillion dollars,
give or take a hundred billion.®

While the federal budget projected a surplus at the end of the Clinton Administration,
the budget deycit has ballooned again. Assuming Sayre wrote this with some basis, FCC
spectrum auctions have not come close to the half-a-trillion dollars desperately needed now
to close the budget deycit again. Revenue from spectrum auctions so far is in the $45 billion
range and the Congressional Budget Ofyce and the Bush White House guesstimate that after
a slight dip in 2008 auctions will raise perhaps another $6-10 billion through 2015. At a time
when the revenue is badly needed, we have not come close to receiving a fair market value for
the spectrum licenses auctioned thus far.

According to Rose, there is evidence that considerably less revenue has been raised
than might otherwise have been the case. Large-scale mispricing by the FCC has resulted in
failure to raise expected revenue or allocate licenses in over 36 percent of auctions. Further
reduction of potential revenue results from the ability of bidders to adopt manipulative
strategies of tacit collusion or preemptive bidding. Both of these strategies result in the
auctioning of licenses at signiycantly lower prices to the manipulating bidders than to those
who do not employ these strategies. Collusion does not generally result in a fair auction where
the winning bids are commensurate with the value of auctioned item. Furthermore, signiycant
amounts of revenue have been generated by a handful of auctions, an artifact both of genuinely
different valuations for different bandwidths and of the way in which FCC rules determine
qualifying bidders.
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Imagine Christie’s selling a million-dollar Picasso to a wealthy collector for one
hundred dollars but claiming success because it was an easy and quick sale and the money is in
the bank. As Dr. Rose notes, if a private auction house did as poor a job as the FCC in returning
value to the sellers, that auction house would be out of business.

A Chance for Entrepreneurs?

The legislator perhaps most responsible for pushing through the 1996
Telecommunications Act was former Senator Larry Pressler. Pressler argued: “We have a
responsibility to stand up to special interests and to auction off those portions of the spectrum
that will provide new uses and will provide billions of dollars for the taxpayers of this
country.” ® While we cannot be absolutely certain who Senator Pressler was referring to by the
term “special interests,” a substantial portion of the public record suggests that many members
of Congress were very concerned to avoid the concentration of licenses and to provide
opportunities to small entrepreneurs.

# of Auctions in Which There Is a Statistically Signi cant Difference in the Average

Number of Licenses Assigned to the Top Five Bidders and the Bottom Five Bidders
" * There are thirty-pve
auctions in which the
difference is signipcant at
alpha <.001, one auction
in which the difference is
signipcant at alpha < .01,
and one auction in which
the difference is signip-
cant at alpha < .05. In 19
auctions there was too
small a sample.
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Even the rosy GAO report notes that “some industry stakeholders we interviewed stated
that auctions limit participation to large companies,” yet GAO has not conducted an analysis
of this issue. Dr. Rosebs careful analysis of the auctions reveals a signiycant skew of auction
outcomes have favored a small subset of bidders — and those bidders are not small entrepreneurs.
There is a tendency for some bidders to prevail in multiple auctions, and there has been a
measurable increase in the market power of large media corporations. Furthermore, the FCC
procedure of simultaneous, multi-stage auctions over multiple items is subject to manipulation by
tacit collusion among bidders, avoidance of head-to-head competition by the best capitalized and
most successful bidders, and preemptive bidding strategies. This results in the wealthy bidders
winning valuable rights to spectrum at signiycantly lower prices than other bidders.

The bar graph above shows the number of auctions in which the difference in average

number of licenses obtained by the top yve bidders and the bottom yve bidders is statistically
signiycant:’
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A Chance for Women and Minorities?

Finally, while Congress speciycally mandated that the FCC use spectrum auctions to
increase economic opportunity for small businesses, women and minorities, there is no evidence
that these auctions have signiycantly increased opportunity for any of these fidesignated entities.o
An independent study funded by the FCC indicates that “minority and women applicants were
less likely to win at least one license than were non-minority applicants [and] Minorities and
women qualiyed for auctions at signiycantly lower rates than non-minorities.o®

Measured across all wireless auctions through 1999, minority and women applicants
were less likely to win at least one license than were non-minority applicants. Indeed, studies
commissioned by the FCC itself point to the failure of small businesses, women and minorities
to qualify and to successfully participate in spectrum auctions.

The fact that barriers continue to exist limiting the participation of women and
minorities has not been resolved by the FCC. Indeed, as a problem in need of solution, this
goal has simply been forgotten.

Concerned that “sham buyers” were taking unfair advantage of the designated entity
(DE) rules, the Commission changed its auction rules in April 2006 by fieliminating the payoff
for this 6pippingd of licenses,0 according to Commissioner Michael Copps.® Still, the new rules
do not prohibit DEs from having “material relationships” with larger corporations nor did they
even address the problem of limited minority ownership or deployment of advanced services
to minority communities. In addition the new auction rules don’t address the threat of big
company retaliation against smaller yrms that might compete in subsequent auctions.

Three Strikes

The FCC does not know how to conduct auctions in accordance with clear legislative
goals. Congress should put an end to this.

In sacriycing the public interest in pursuit of hypothetical market efyciencies and
greater revenue, we have arrived at the worst of both worlds: FCC spectrum auctions
neither serve the public interest nor realize the promised economic efyciencies and revenue
maximization touted by their advocates. As Congress contemplates releasing the so-called
analog spectrum to FCC auctioning, it should demand a demonstration that the FCC can stop
the collusion, achieve fair market value, and overcome the barriers experienced by women and
minorities. In short, until the FCC can conduct auctions in the public interest it should stop
distributing public property.
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Introduction?

As a result of authorization by Congress in the Omnibus Budget Reconciliation Act of
1993, since 1994 the Federal Communications Commission (FCC) has conducted 58 auctions of
licenses for electromagnetic spectrum. Based in part on the FCC’s initial experiences with such
auctions, the Balanced Budget Act of 1997 mandated the use of auctions to resolve mutually
exclusive applicants for initial licenses in all but a handful of exempted categories.? As the
Congressional Budget Ofyce points out,

In designing auctions for spectrum licenses, the FCC is required by law to meet
multiple goals and not focus simply on maximizing receipts. Those goals include
ensuring efycient use of the spectrum, promoting economic opportunity and
competition, avoiding excessive concentration of licenses, preventing the unjust
enrichment of any party, and fostering the rapid deployment of new services, as
well as recovering for the public a portion of the value of the spectrum.?

The adoption of auction for assignment of spectrum licenses to applicants was primarily justiyed
on the grounds that auctions produce more efycient outcomes in terms of competition, rational
exploitation of complementarities, availability of technologies to the public, and revenue
maximization.

The following analysis demonstrates that the FCC auctions of licenses to use the spectrum
do not meet the requirements established by Congress. They do not ensure fiefycient use of the
spectrum,” and rather than promote “economic opportunity and competition” they have resulted
in an “excessive concentration of licenses.” Moreover, there is little evidence that this process
has fostered the “rapid deployment of new services.” And while there has been some recovery of
“a portion of the value of the spectrum,” it is not at all certain that auctions return to the Treasury
a value close to their worth. This paper will examine each of these points in turn.

Background

Prior to the approval of spectrum auctions, the FCC assigned spectrum through
comparative hearings in which the merits of two or more competitors for a single license were
evaluated and a decision to allocate to one of them was made on the basis of how well an
applicant made efycient use of spectrum and met the demands of the fipublic interest.0 Although
the determination of the public interest was not clearly deyned, it remained the more important
criterion. The comparative hearing method involved three rounds of agency decision-making:
before an FCC administrative law judge, the Review Board, and the Commissioners themselves,
plus the possibility of review by the Court of Appeals. Lotteries were also used to allocate the
yrst cellular telephone service licenses, although lotteries led to speculation in spectrum and
resale, requiring new rule-making and extensive dispute resolution and frequently resulting in
profoundly inefycient outcomes. Even today the majority of bandwidth is still assigned under
comparative hearing decisions, although gradually the auction process is being applied to more
and more bandwidth.
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Before discussing the extent to which spectrum auctions have met the criteria which
were used to justify their adoption, it is useful to briepy review how FCC spectrum auctions are
conducted and what has been auctioned. FCC spectrum auctions are designed to be what are
called Standard English Auctions, i.e., simultaneous, multi-round auctions in which all licenses
are available for bidding in each round.*

Roughly four to six months prior to each auction the FCC initiates a series of steps designed
to inform the public of the availability of the spectrum to be auctioned and the procedures which
the auction will follow and to provide education to potential and actual bidders to familiarize them
with the auction process. The FCC also obtains the refundable deposit which is used by a bidder to
purchase bidding units required to bid in the auction. Before an auction begins the FCC designates
areserve price for each license, i.e., the price below which the license will not be auctioned. Failure
of bidders to meet the reserve price results in FCC retention of the license unless the FCC waives
the reserve price during the auction. Reserve prices have been a particularly troublesome point for
the FCC, resulting in large numbers of licenses which remain in FCC hands after completion of an
auction because no bidder met the reserve price. As we shall see below, this suggests that the FCC
reserve price system signiycantly misprices such licenses.

The auctions are conducted electronically using a secure system. The duration of a round
is established by the FCC prior to commencement of the auction, and at the conclusion of each
round the results are announced, giving the bidders information about the value attached to each
license by the other bidders. Bidding continues until there is a round in which no further bids
are submitted. In some cases the FCC authorizes what is known as “package bidding,” i.e., the
ability of bidders to bid on groups of licenses as well as individual licenses, usually in cases in
which the FCC recognizes complementarities among the licenses which affect the value of the
licenses as a group. For example, in the case of auction 5 (Broadband PCS C Block),_the yling
date for bidders was November 6, 1995; the pre-auction seminar was held on November 29,
1995. Upfront payments were due by December 1, 1995. Two hundred and twenty-yve bidders
qualiyed for the auction, bidding on 493 licenses, each authorizing service on frequency block C
on 30MHz of bandwidth; this auction was designed for small business owners to compete. This
auction was completed in 184 rounds over 83 days from December 18, 1995 to May 6, 1996,
with bidders able to bid on licenses in each round until a round in which there were no further
bids. Two bidders later defaulted on 18 licenses.

Economic Ef ciency: Indices of Market Competition in FCC Spectrum Auctions

Promotion of competition is frequently touted as a principal beneyt arising from the use of
auctions to assign electromagnetic spectrum. Competition in these cases can be conceptualized
in two ways: do the outcomes produced by the auction system enhance competition within
the telecommunications industry generally® and does the auction process itself signiycantly
exhibit the signs of real competition among bidders? On close examination of the actual data
from spectrum auctions conducted by the FCC since 1994, claims for either outcome or process
competition seem largely unfounded.

There are several ways to evaluate the degree to which FCC spectrum auctions enhance
or diminish competition in the telecommunications industry. Of principal concern is the extent

to which such auctions occasion market concentration on a scale which erects signiycant
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barriers to entry and permits the exercise of market power to shape price. This is all the more
important because of the tendency for the telecommunications industry to exhibit high levels
of concentration historically. This paper proposes to look at four such measures: the percent
of bidders in any auction acquiring 50 percent or more of auction items versus the percent of
bidders acquiring any auction items; the mean number of licenses/permits acquired by the top
yve bidders versus the mean number of licenses/permits acquired by the remaining bidders; a
chi-square test of the difference between the observed mean number of licenses acquired by the
top yve bidders and the expected mean number of licenses acquired by the top yve bidders under
conditions of perfect competition; and the Hirschman-Heryndahl Index of market concentration.
Table 1 presents the results of these measures.

The outcomes of FCC spectrum auctions show a high degree of skew toward acquisition
of 50% or more of auction items by a relatively small number of bidders. In only 15.52%° of
auctions did a small subset of bidders fail to acquire at least 50% of items auctioned. The more
competitive outcome of 50% of bidders acquiring 50% or more of auctioned items occurred
in only 5.17% of auctions. Much more troubling is the evidence that very small subsets of
bidders tended to acquire numbers of licenses/permits totally out of proportion to competitive
expectations: 1-10% of bidders acquired 50% or more of licenses/permits in 43.10% of auctions,
11-20% of bidders acquired 50% or more of licenses/permits in 27.59% of auctions, 21-30% of
bidders in 6.90% of auctions, and 31-40% of bidders in 1.72% of auctions. The mean percentage
of bidders acquiring 50% or more of auction items over all FCC spectrum auctions was 11.26%.
In other words, barely more than 10% of bidders were routinely able to acquire 50% or more
of the available licenses/permits. Examining the situation in terms of the percentage of bidders
who acquired any auction items is somewhat more promising. Inonly 12.07% of auctions did all
bidders acquire at least one license/permit. However, in 53.45% of auctions between 51% and
100% of bidders acquired at least one item. This still leaves 46.55% of auctions in which 50%
or less of bidders acquired at least one item. On average 58.19% of bidders acquired at least one
license/permit. This comparison allows us to establish one pattern across FCC spectrum auctions:
they tend to be dominated by a small subset of bidders who acquire a majority of auction items
while other bidders typically obtain only a handful of licenses/permits, if that. This ynding is
supported by analysis of the mean number of auction items obtained by the top yve bidders in
comparison to the mean number of auction items obtained by the remaining bidders.

In the 38 auctions analysis of the mean number of auction items obtained by the top yve
bidders in comparison to the mean number of auction items obtained by the remaining bidders is
appropriate.” The mean number of auction items obtained by the top yve bidders reinforces the
impression of a high degree of skew toward such bidders: in 24.64% of such auctions the top yve
bidders obtained an average of more than 100 licenses/permits each, in 2.57% 81-100, in 7.69%
61-80, in 7.69% 41-60, in 17.95%, 21-40, and in 38.46% of auctions 1-20 items. On average the
top yve bidders received a mean of 85.82 auction items. Examination of the mean number of
auction items obtained by the remaining bidders reveals a similarly staggering skew: in 30.77%
of such auctions the remaining bidders acquired on average less than one license/permit, in
51.28% between 1 and 5 auction items, in 7.69% 6-10 items, in 5.13% 11-15 items, in 2.565%
16-20 items, and in 2.565% 21-25 auction items. On average the remaining bidders received a
mean of 3.43 auction items. These yndings are consistent with the existence of a strong skew
biasing auction outcomes in favor of a small subset of bidders.
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Itremains to determine if this strong skew in favor of a small subset of bidders is statistically
signiycant. The chi-square test of goodness of yt measures the degree to which an observed
distribution differs from a theoretical distribution.® In this case the observed distribution is the
number of auction items obtained by the top yve bidders; the distribution is the distribution of
auction items obtained by the top yve bidders under the assumption of perfect competition, i.e.,
equiprobability of success in an environment of perfect information and symmetrical resources.
In 84.62% of auctions to which this test was applied the difference was signiycant at a < .001,
in 2.56% of auctions it was signiycant at a <.01, and in 2.56% of auctions it was signiycant
at a <.05. In 10.26% of auctions to which this test was applied no signiycant difference was
found. Thus, in the overwhelming majority of FCC spectrum auction outcomes there has been a
statistically signiycant bias in favor of a relatively small subset of bidders.

Even with this statistically signiycant bias it is still possible that the degree of market
concentration produced by this bias is less than apparent because of the possibility of relatively
large sets of bidders who are at least marginally successful in obtaining auction items. In order
to explore this hypothesis let us assume that each auction amounts to a market in that particular
bandwidth of spectrum, i.e., that the distribution of licenses over the successful bidders indicates
market share.’

The Hirschman-Heryndahl Index (HHI) is a common measure of market concentration
which is particularly sensitive to the number of actors in the market and can, therefore, indicate
where the breadth of the distribution of licenses/permits mitigates the concentration effects of the
already observed biasing skew.'® The HHI is also useful in this case because it allows examination
of auctions in which the number of auction items or the number of bidders was too small for a
signiycant chi-square test. The U.S. Department of Justice uses the HHI in evaluating antitrust
actions, regarding an HHI < 1,000 as indicating a competitive market, an HHI 0 1,000 to 1,800
as indicative of a moderately concentrated market, and an HHI >1,800 as indicative of a highly
concentrated market. In 24.14% of FCC spectrum auctions HHI < 1,000 occurs; in 13.79% of
auctions an HHI between 1,000 and 1,800 occurs, while in 62.07% of these auctions an HHI >
1,800 occurs. This suggests that while the breadth of distribution of licenses in roughly 24% of
auctions reduces the danger of market concentration, in nearly 76% of FCC spectrum auctions
moderate to high concentration still occurs.

T e Ll Table2summarizes the yndings by relating the

Low degree of skew biasing outcomes in favor of

Skew Bias 2.94 7.89 the yve top bidders to the HHI for each auction.
While it is clear that the breadth of distribution
Moderate . L ) ..
Skew Bias 5.26 of licenses/permits in some auctions mitigates
some of the market concentration effect even
Skevl\?Bias 36.84 15.79 31.58 in thfa presence of_S|gn|yc_ant s_kew ff_;lvorlng the
top yve bidders, it remains disturbing that 37

of 38 auctions examined score high in market
concentration on at least one of the indices. This suggests strongly that outcome competition
is not characteristic of FCC spectrum auctions and these auctions fail to enhance competition
general in the telecommunications industry.
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TABLE 3 = # Licenses )
Assigned  Auction
Nextel Spectrum Acquisition Corp. 3437 | 33,34,36,38,43
WinStar Wireless Fiber Corp. 931 30
CloudNine Wireless, LLC 843 59
Jamestown Manufacturing Corporation 698 40
Advanced Metering Data Systems, LLC 652 59
TeleBEEPER of New Mexico, INC 624 40,42,43,48,
MilkyWay Communications, LLC 476 42
Nextel License Acquisition Corp. 475 16
Intelligent Trans. & Monitoring Wireless 357 59,61
Advanced Radio Telecom Corp. 352 30
Schuylkill Mobile Fone, Inc. 333 40,48
Agri-Valley Communications, Inc. 270 48
Space Data Spectrum Holdings, LLC 247 41,50,51
AT&T Wireless PCS Inc. 243 4,11
Baker Creek Communications, L.P 232 17
Intek License Acquisition Corp. 232 18,24
Communications Equipment, Inc. 231 40
Progeny LMS, LLC 230 21
Geotek Communications, Inc. 181 7
Southern Communications Services, Inc 179 34,36
FCI 900, Inc. 177 7
Hyperion Communications Long Haul,LP | 177 30
Microwave Data Systems Inc. 168 42
Scott C. MacIntyre 161 40,41,50,55
SprintCom, Inc. 160 11
Metrocall USA, Inc. 145 26
Zephyr Wireless, L.L.C. 140 30
Cellco Partnership d/b/a Verizon Wireless | 139 35,58
New York State Electric & Gas Corporation| 138 48
Warren C.Havens 137 20,21,24
Jeffrey Scott Cofsky dba Texas License 136 48
Consultants 130 30
Atlantis Bidding Corp. 126 18
Net Radio Group Communications, LLC 126 7
Paging Network of America, Inc. 109 11
OPCSE-Galloway Consortium 101 41
Allegheny Communications, Inc. 100 11
Western PCS BTA | Corp. 93 6
Heartland Wireless Communications,Inc. | 89 49
Aloha Partners I, L.P 84 39
Helen Wong-Armijo 83 7
RAM Mobile Data USA, LP 82 16,34,36
Nevada Wireless, LLC 82 16,59
Southern Company Services, Inc. 80 39
Telesaurus Holdings GB, LLC 79 44,60
Aloha Partners, L.P 79 35
Salmon PCS,LLC 78 26
Vodafone AirTouch Licenses, LLC 73 11
AllTel Mobile Communications, Inc. 68 59
Great River Energy 68 18
Nextel 220 License Acquisition Corp. 64 22
ABC Wireless, L.L.C. 63 7
Fleet Talk, INC. 63 26
WWC Paging Corp. 60 53
MDS Operations, Inc. 58 22,35
Leap Wireless International, Inc. 56 6

A troubling additional factor in evaluating
the extent to which FCC spectrum auctions
contribute to market concentration in the
telecommunications industry is the large
number of yrms which have prevailed as top
yve bidders in more than one auction: 31 yrms
have prevailed in at least two auctions, nine in
at least three auctions, and yve in at least four
auctions. Various yrms associated with Nextel
prevailed among the top yve bidders in seven
auctions, amassing a total of 3,980 licenses.
This suggests that the factors cited in the
analysis above militate to advantage a number
of yrms across multiple auctions as well as in
individual auctions. Table 3 lists the top 100
bidders in terms of number of licenses/permits
acquired in FCC spectrum auctions.

Economic Ef ciency: Strateqgic
Manipulation in FCC Spectrum Auctions

Does the auction process itself signiycantly
exhibit the signs of real competition among
bidders? There are several ways of addressing
this question. Table 4 provides two indices
which are helpful in providing an answer. One
of the factors which militates for oligopolistic
rather than perfect competition in real-world
markets is initial capitalization asymmetries.
Actors who come to the market with fewer
resources to invest, who are, therefore, more
vulnerable to the vicissitudes of market
puctuation and to intimidation by stronger
market actors, are signiycantly disadvantaged
in their ability to compete. This situation also
obtains in FCC spectrum auctions — some
bidders come to the auction with hugely more
resources to deploy strategically in pursuing
acquisition of blocks of licenses than do
others. However, there is a problem in that
the majority of bidders are yrms which are
not publicly traded and it is difycult to obtain
accurate information on their capitalization.
It is for that reason necessary to develop a
proxy variable which indirectly measures
differences in initial capitalization.

The Failure of FCC Spectrum Auctions
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TABLES  Firm sSened Auction
American Telecaasting Development,Inc. | 56 | 33,34,36,38,43
NextWave Personal Communications,Inc.| 53 30
MAP Paging Co,, Inc. 51 59
Eclipse Communications Corp. 51 40
Intek License Acquisition Corp. 51 59
Trompex Corp. 48 40,42,43,48,
MilkyWay Broadband, LLC 46 42
ACI 900, Inc. 46 16
DTV Norwich, LLC 44 59,61
Alaska Native Wireless, LLC 44 30
Cavalier Group, LLC 43 40,48
DCR PCS, Inc. 42 48
NEXTBAND Communications, LLC 41 41,50,51
Paging Systems, Inc. 40 4,11
Telephone & Two-Way, Inc. 40 17
WNP Communications, Inc. 39 18,24
Repeater Ntwk Spectrum Acquisition, Inc.| 38 40
College Creek Broadcasting, Inc. 38 21
Preferred Acquisitions Inc. 37 7
220 MHz Bidding Consortium 37 34,36
SOUTH.COM LLC 37 7
Vista PCS,LLC 36 30
Cook Inlet/VS GSM VII PCS,LLC 36 42
Wireless One, Inc. 34 40,41,50,55
OPCSThree, LLC 34 11
Pegasus Guard Band, LLC 33 26
Motient Communications Co. 32 30
Actel Corp. 32 35,58
CAl Wireless Systems, Inc. 32 48
PCS Partners, LP 31 20,21,24
Cloudnine Communications, Inc. 31 48
Coloma Wireless, Inc. 31 30
LIN Television Corp. 28 18
Cook Inlet/VoiceStream PCS LLC 28 7
PCTV Gold, Inc. 28 11
WirelessCo, LP 26 41
220 MHz Auction Group 24 11
Bruce E.Fox 24 6
Vulcan Spectrum, LLC 23 49
Bell South Wireless Cable, Inc. 22 39
Cook Inlet/VS GSMV PCS, LLC 21 7
ARC, Inc. 21 16,34,36
Access Spectrum, LLC 21 16,59
Edge Mobile, LLC 21 39
Radioactive, LLC 44,60

35

26

As stated earlier, bidders in
FCC spectrum auctions are required to
place a refundable deposit with the FCC
which determines the number of bids the
bidder may place in the auction. While
there are factors other than just initial
capitalization which affect the amount a
bidder may deposit, i.e., the bidder may
be interested in acquiring only a small
subset of the available spectrum, this
deposit primarily repects the resources
the bidder brings to the auction and
can strategically deploy in the bidding
process.  Thus comparison of the
mean upfront deposit of the yve most
successful bidders to that of the yve least
successful bidders in an auction provides
a proxy measure of the range of initial
capitalization asymmetry in the auction.
There are 33 FCC spectrum auctions in
which the number of bidders and items
at auction are sufyciently large to permit
reliable analysis of the ratio of the mean
upfront deposit of the top/bottom yve
bidders in the auction. Only in one
auction (auction 59, Multiple Address
Systems) does this ratio favor the bottom
end of the distribution. In the remaining
32 (96.97%) relevant auctions the ratio
decidedly favors the bidders who prove
to be most successful in the auction.
The ratio ranges from 1.26 to 186.76;
obviously the larger the ratio, the
greater the putative initial capitalization
asymmetries in a given auction. The
mean ratio for all 33 auctions is 46:64.
A Student’s paired, two-tailed t-test of
the difference of the means of the two
distributions underlying the ratio was
signiycant at a=.0167, which strongly
implies that a very real difference is

measured by the ratio. That signiycant initial capitalization asymmetries exist between bidders in
these auctions and that the asymmetries signiycantly favor those bidders who eventually prevail
is evidence that competition within the auctions is negatively affected by these facts. As will be
shown below, such asymmetries make available strategies — particularly preemptive bidding —to a
subset of bidders which can systematically reduce the price at which auction items are acquired.
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TABLE 4

Ratio of Mean

# of Licenses at

Number % of Licenses

Number Actuaily Asona, ofBidders AR RS Rrdders
1 PCS Narrowband Nation 10 29 0.00 NDA
2 IVDS 594 289 0.00 NDA
3 PCS Narrowband Region 130 28 0.00 1.26
4 PCS A&B Block 99 30 0.00 1.69
5 PCS C Block 493 255 0.00 28.55
6 MDS 493 155 0.00 92.60
7 900 MHz SMR 1020 123 3.63 112.21
8 DBS (110W) 1 3 0.00 -

9 DBS(148W) 1 2 0.00 -
10 PCS Block C Reauction 18 32 0.00 7.79
11 PCS D,E, F Block 1479(1472) 153 1.70 25.02
12 Cellular Unserved 14 22 28.57 3.00
14 WCS 126 24 3175 81.19
15 DARS 4 2 0.00 -
16 800 MHz SMR 525(524) 62 5.73 16.19
17 LMDS 986(864 139 11.26 34.00
18 220 MHz 908(693 54 18.61 81.90
20 VHF Public Coast 42(26) 8 0.00 -
21 LMS 528(239) 5 0.00 -
22 PCS 347(302) 57 10.93 33.12
23 LMDS 161 90 0.00 6.65
24 220 MHz 225(222) 18 0.00 9.40
25 Closed Broadcast 115 242 13.04 10.94
26 929 and 931 Paging 2499(985) 81 70.46 4851
27 Broadcast 1 3 0.00 -
28 Broadcast 2 4 0.00 -
30 39 GHz 2175 35 28.87 4,16
32 AM Broadcast Stations 3 5 0.00 -
33 Upper 700 MHz Guard 96 15 0.00 2.62
34 800 MHz SMR General 1053(1030) 26 6.70 62.15
35 PCS C&F Block 422 87 0.00 185.39
36 800MHz SMR Lower 2800 28 60.82 51.20
37 FM Broadcast 288(258) 456 1.55 16.76
38 Upper 700 MHz Guard 8 5 25.00 -
39 Public Coast & LMS 257(217) 7 52.53 -
40 Paging 15514(5323) 193 36.88 186.76
41 Narrowband PCS 365(317) 9 221 -
42 Multiple Address Sys 5104(878) 13 64.24 24.76
43 Multi-Radio Service 27 7 0.00 -
44 Lower 700 MHz band 740(484) 125 24.38 28.26
45 Cellular RSA 3 7 0.00 -
46 1670-1675 MHz Band 1 2 0.00 -
48 Lower & Upper Paging 10202(2832) 104 50.46 28.72
49 Lower 700 MHz Band 256(251) 56 2.79 183.57
50 Narrowband PCS 48 4 2.08 -
51 Narrowband PCS 5 2 0.00 -
52 Direct Broadcast Satellite 3 2 0.00 -
53 MVDDS 214(192) 14 8.33 25.47
54 Closed Broadcast 4 6 0.00 -
55 900 MHz SMR 55 17 7.27 6.38
56 24 GHz 880(7) 3 57.14 -
57 AMTS 20(10) 4 90.00 -
58 Broadband PCS 242(217) 35 6.45 136.98
59 Multiple Address Systems 4226(2223) 31 35.36 0.41
60 Lower 700 MHz Band 5 5 0.00 -
61 AMTS 10 7 0.00 -
80 Blanco, Texas Broadcast 1 11 0.00 -
82 New Analog Television 4 11 0.00 1.42
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Another index of competition within an auction is the percentage of licenses/permits
which are acquired by a bid in the yrst round of the auction. Acquisition of an auction item
with a bid placed in the yrst round signals either the absence of a competitor to bid for the item
or a preemptively high bidder which intimidates other bidders from entering competition for
the item. In 29 (50%) of the 58 FCC spectrum auctions which have been conducted to date,
auction items were acquired with a bid placed in the yrst round. The percentage of auction items
acquired in this fashion ranges from 1.55% (auction 27, FM Broadcast) to 90% (auction 57,
AMTS) with a mean of 13.08% over all the auctions. This is particularly disturbing evidence
of non-competitive behavior in FCC spectrum auctions, particularly when contextualized with
what we shall see below is an alarmingly high number of licenses at auction which never receive
any bid whatsoever.

Collusive behavior is yet another indicator of non-competitive dynamics at work in the
FCC spectrum auctions. In 2000 Peter Cramton and Jesse Schwartz examined such behavior in
auction 11, the PCS D, E, F Block auction.'* The problem which they identiyed was that fact that

[d]uring the DEF auction (the Personal Communications Service (PCS) auction
for broadband frequency blocks D, E, and F) the FCC and the Department of
Justice observed that some bidders signaled each other with code bids. A code
bid uses the trailing digits of the bid to tell other bidders on which licenses to bid
or not bid. Since bids were often in the millions of dollars, yet were speciyed in
dollars, bidders a negligible cost could use the last three digits — the trailing
digits — to specify a market number. Often, a bidder (the sender) would use these
code bids as retaliation against another bidder (the receiver) who was bidding
on a license desired by the sender. The sender would raise the price on some
license the receiver wanted, and use the trailing digits to tell the receiver on
which market to cease bidding. Although the trailing digits are useful in making
clear which market the receiver is to avoid, retaliating bids without the trailing
digits can also send a clear message.*?

They also found that

six of the 153 bidders in the DEF auction regularly signaled using code bids
or retaliating bids. These bidders won 476 of the 1,479 licenses for sale in the
auction, or about 40% of the available spectrum in terms of population covered.
These signaling bidders paid about the same as other bidders for the F-block
licenses, but on the D and E blocks, the signaling bidders paid $2.50/person,
where as nonsignaling bidders paid $4.34/person. Moreover, when we control
for market characteristics, we ynd that bidders that used code bids or retaliating
bids paid signiycantly less for not only the D and E licenses, but also for the F
licenses. We take this as evidence that the bid signaling strategies were effective at
keeping prices low on the collection of licenses desired by the signaling bidders.

Further, there was a tendency for bidders to avoid bidding against AT&T, a large

bidder with a reputation for retaliation. Bidders frequently bid substantially more
for an identical license, rather than bid on the cheaper license held by AT&T.2
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To anyone who has followed the game theoretic literature analyzing behavior in Standard
English Auctions, the yndings of Cramton and Schwartz should be unsurprising. The work
of Engelbrecht-Wiggins and Kahn'* and of Brusco and Lopomo® has demonstrated that the
auction design adopted by FCC spectrum auctions is particularly susceptible to tacitly collusive
manipulation by bidders through signaling. Both studies have identiyed the existence of equilibria
in which bidders can coordinate assignment of auction items at relatively low prices in auctions
characterized by bidding on distinct units in sequential rounds. These equilibria are achieved
through retaliation against bidders who refuse to cooperate in the assignment arrangement. It
IS important to note that the collusion achieved here is tacit rather than explicit. There is no
need to assume prior communication and negotiation of the assignment arrangement. All that is
required for tacit collusion is that the bidders recognize that self-interest is served by signaling
which items they desire and which they are willing to forgo through retaliation against bids
which threaten their acquisition of the items they desire. This is similar to the dynamic in
oligopolistic markets in which the major actors achieve production and price equilibria which
can be negotiated and enforced by the threat of punishment. It is also important to note that the
dynamics of FCC spectrum auctions are somewhat more complicated than those of the game
theoretic models developed by Engelbrecht-Wiggins and Kahn and of Brusco and Lopomo,
since they are characterized by initial capitalization and complimentarity asymmetries as well
as by the heterogeneity of auction items. In particular this implies both that collusive strategies
will be somewhat more difycult to identify and that better capitalized bidders with substantial
complementarities in their license acquisitions are more likely to be effective in utilizing a tacitly
collusive strategy.

A related tacitly collusive strategy available in FCC spectrum auctions is the avoidance
of head-to-head competition over licenses by the dominant bidders. This bidding strategy is
suggested by a nearly uniform tendency observed since antitrust actions and deregulation in land-
line telephony, cellular services, cable television, and broadband services, namely, avoidance of
direct competition between major actors which might negatively affect proyt and market share.
To be sure, some of this phenomenon arises from the existence of complementarities arising from
the technological need for geographical contiguity. However, analysis of two randomly selected
FCC spectrum auctions in which head-to-head competition between the dominant bidders was
examined while controlling for geographic contiguity (auction 43 T Multi-Radio Service T and
auction 25 T Closed Broadcast) showed signiycant patterns of avoidance.

It should be kept in mind that the entire auction process is a series of reiterative games and in
such games the likelihood of bidders learning ways in which to manipulate the bidding process
is relatively high. In some cases, e.g., the classic Prisoner’s Dilemma, iterative learning creates
the possibility of Pareto-optimal equilibria, but such games are structurally different from the
games which model auctions (i.e., the Pareto-optimal outcome necessitates collusion in the form
of tacit agreement) and there is neither good theoretical nor empirical reason to believe that
the sequential equilibria of auction games are impervious to anti-competitive collusive bidder
manipulation.®

The Failure of FCC Spectrum Auctions
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Economic Ef ciency: An Abject Failure of Competition in FCC Spectrum Auctions

Analysis of market power relations arising from outcomes in FCC spectrum auctions
reveals the claim of increased economic efyciency in the form of increased competition put
forward to justify adoption of the auction policy is simply not supported by the evidence. The
evidence of a strong skew in favor of a small subset of bidders, the conyrmatory evidence of the
HHIs associated with each auction, and the number of bidders who have prevailed in multiple
auctions all point inevitably to FCC spectrum auctions as engines for the production of market
competition in the telecommunications industry. The examination of strategic manipulation
in FCC spectrum auctions has disclosed evidence of behaviors which systematically limit
competition in the auction process. It is no exaggeration to suggest that oligopolistic competition
characterizes most FCC spectrum auctions based on the evidence of capitalization asymmetries,
yrst round acquisitions, and tacitly collusive bidding strategies. Bluntly, a substantial element of
the rationale on which Congress based authorization of these auctions was little more than blue
smoke and mirrors.

Revenue Maximization and FCC Spectrum Auctions

It is one of the ironies of the way in which FCC spectrum auctions evolved that the
economic theorists who designed them tend to emphasize justiycations on grounds of economic
rationality or efycient allocation of resources and to denigrate claims that revenue maximization
was ever amajor factor in their thinking, while the politicians who authorized them have embraced
revenue maximization with a vengeance. As Eli Noam acutely observed,

The underlying objective for the auction ““game”” is to raise revenues for government.
This is usually denied quite heatedly, and other considerations are cited, such as
moving spectrum to the usersvaluing itmost, etc. Butthe political fact isthatauctions
were ynally approved, after years of opposition to them by powerful Congressional
barons and the broadcast industry, as a measure to reduce the budget deycit and
avoiding spending cuts and tax increases. Allocating spectrum resources efyciently
was a secondary goal in the political process. The maximizing function may have
been constrained in several ways, such as by rules against monopoly control and in
favor of diversity. But these additional policy considerations were only the yg leaf
on the main reason, raising money for the empty coffers of the Federal Government.
The rest is merely technique. Conceived in the original sin of budget politics rather
than communications policy, spectrum auctions are doomed to serve as collection
tools yrst and allocation mechanism second.!’

On the face of it, FCC spectrum auctions have been veritable engines for making money
for the federal government. To date FCC spectrum auctions have raised slightly over $45 billion.
Table 5 provides the revenue per auction and the revenue per license for each auction. However,
the total revenue ygure is somewhat misleading. When you examine the auction revenue ygures
over time, it becomes apparent that a small number have generated most of the revenue, while the
others generate vastly less revenue. Table 6 provides a graphic illustrating this. This pattern in
revenue-generation is an artifact both of genuinely different valuations for different bandwidths
and of the way in which FCC rules shape the qualifying bidder set.
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