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Reply Comments of AT&T 

 AT&T Services, Inc., on behalf of the subsidiaries and affiliates of AT&T Inc. 

(collectively, “AT&T”), respectfully submits these Reply Comments in response to the Public 

Notice entitled “Wireless Telecommunications Bureau Seeks Comment on a Proposal to License 

the 600 MHz Band Using ‘Partial Economic Areas’”.1

I. Introduction and Summary  

In deciding what geographic license size and bidding procedures to adopt, the 

Commission should focus sharply on the central factor that distinguishes this auction proceeding 

from all others.  In a typical auction, the Commission first defines the frequency blocks it 

commits to clear and simply asks carriers to bid for those blocks.  If the auction rules are 

suboptimal, less money is deposited into the Treasury, but consumers nonetheless reap the 

benefits of greater bandwidth for mobile broadband applications.  In this auction, by contrast, the 

Commission must persuade a variety of auction participants to satisfy the statutory auction-

closing criteria for any target level of spectrum:  namely, forward-auction revenues must exceed 

winning reverse-auction bids plus administrative and estimated repacking costs.  If revenues fall 

short of that benchmark, the Commission will have to settle for less cleared spectrum, and in the 

worst-case scenario, the auction could fail altogether. 

That unique fact has profound consequences for the decisions the Commission makes in 

establishing a geographic license size area and bidding procedures. To a significant degree, those 

decisions (among others) will determine not only how much money changes hands, and not only 

whether spectrum goes promptly to providers able to extract the most value from it, but also how

1 Wireless Telecommunications Bureau Seeks Comment on a Proposal to License the 600 MHz Band Using “Partial 
Economic Areas”, Public Notice, DA 13-2351, GN Docket Nos. 12-268, 13-185 (rel. Dec. 11, 2013) (“Public 
Notice”).
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much spectrum is available to such providers and their customers in the first place.  Suboptimal 

decisions would not only reduce revenues, but deprive consumers of the primary benefit that 

Congress sought to achieve in the Spectrum Act: reallocating as much spectrum as possible for 

commercial mobile broadband services.  The Commission should thus take all steps needed to 

make this auction succeed, in the sense that the auction will meet the statutory closing conditions 

for the maximum possible amount of freed-up spectrum. 

Towards that end, the Commission should adopt AT&T’s package bidding proposal, 

which AT&T has called “Clock Package Auction” or “CPA”.2  Such package bidding is 

necessary to maximize efficiency, revenue, and the amount of repurposed spectrum by capturing 

the large complementarities that regional and national carriers will derive from offering service 

on the same 600 MHz bands across multiple geographic areas, without handicapping smaller 

carriers’ ability to obtain individual or relatively few licenses.  Indeed, in the absence of such 

package bidding rules, bidders might exit the forward auction early to avoid the classic exposure 

risk of “winning” a hodgepodge of scattered spectrum assets that lack much of the value they 

would have presented had they been part of a seamless geographic package. That exposure risk 

would thus suppress forward-auction participation, reduce the amount of repurposed spectrum, 

and increase the risk of auction failure. 

Tellingly, most opponents of package bidding in this proceeding simply ignore the 

exposure problem and, if unaddressed, the threat that it poses to auction efficiency, revenues, and 

the amount of cleared spectrum.  At the same time, these commenters raise a host of theoretical 

2 See, e.g., Comments of AT&T Inc., GN Docket No. 12-268 (filed Jan. 25, 2013) (“AT&T Comments”) at pp. 51-
58 and Ex. B, Design of the FCC Incentive Auction, Yeon-Koo Che, Phil Haile, Michael Kearns (Attachment 2 
hereto); Reply Comments of AT&T Inc., GN Docket No. 12-268 (filed Mar. 12, 2013) (“AT&T Reply Comments”) 
at pp. 53-60 and Ex. C, Reply Analysis of Yeon-Koo Che and Phil Haile (Attachment 3 hereto).
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objections to package bidding that simply do not apply to the specific CPA package bidding 

approach proposed by AT&T. 

As demonstrated in the attached analysis by economist Phil Haile, AT&T’s CPA design 

proposal does not materially increase auction complexity, introduce bias against small/local 

bidders, enhance opportunities for gaming, or create any additional exposure risk for small/local 

bidders.3  As Dr. Haile cautions:  “When evaluating the package bidding criticisms of T-Mobile, 

U.S. Cellular and others, it is important to be precise about which package bidding approach is 

being considered.  Limitations of particular package auction designs considered in the past 

should not be mistaken for limitations inherent to package bidding generally.”4  AT&T’s CPA 

package bidding proposal can be incorporated in the 600 MHz auction design to address the 

exposure problem and enhance efficiency and revenues without triggering any of the harms that 

its opponents claim.     

T-Mobile complains that any type of package bidding is likely to increase excess supply 

(i.e., the risk of “undersell”) due to a package bidder’s dropping its demand for a package when 

only some of its components are in excess demand.5  But what matters is how package bidding 

would affect auction revenue and efficiency, and any “extra” undersell that arises under AT&T’s 

CPA proposal would be the result of allowing bidders to express complementarities in order to 

attain more efficient license allocations.  In addition, it is well understood among auction experts 

that undersell is an implication of (i.e., a necessary condition for) revenue maximization.  In any 

3 Philip A. Haile, Reply Comments on Package Bidding, GN Docket Nos. 12-268, 13-185 (dated Jan. 23, 2014) 
(“Haile Analysis”) (Attachment 1 hereto) at 3.

4 Haile Analysis at 2. 

5 Comments of T-Mobile USA, Inc., GN Docket Nos. 12-268, 13-185 (filed Jan. 9, 2014) (“T-Mobile Comments”) 
at 3-4. 
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event, as Dr. Haile explains, the available evidence suggests that the incremental undersell risk 

of package bidding is modest and that the benefits of package bidding vastly outweigh the costs.6

T-Mobile’s proposal to substitute participation restrictions (i.e., spectrum caps on AT&T 

and Verizon) for package bidding is equally misguided and appears to reflect an agenda that has 

nothing to do with the wisdom of introducing package bidding.  T-Mobile proposes to reduce 

exposure risk by limiting competition for licenses.7  As Dr. Haile notes:  “one cannot take 

seriously the argument that harming efficiency and revenue by limiting competition is the best 

remedy (or any remedy at all) for the harms to efficiency and revenue that would arise from 

failing to address the auction design flaws [i.e., failing to provide for package bidding] that 

create exposure risk.”8

  Finally, AT&T’s CPA proposal would work best with the Economic Area (“EA”) 

licenses proposed by the Commission.9  But if necessary, AT&T’s CPA proposal could work 

with smaller license areas, such as the so-called Partial Economic Areas (“PEAs”) proposed by 

the Competitive Carriers Association (“CCA”), as long as they fully nest within EAs.10  In all 

events, the Commission should not employ Cellular Market Area (“CMA”) licenses, as they 

engender the greatest exposure risk and thus possess the least potential to generate revenue and 

repurpose spectrum. 

6 Haile Analysis at 6-8. 

7 T-Mobile Comments at 6. 

8 Haile Analysis at 10-11. 

9 See, e.g., In the Matter of Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive 
Auctions, Notice of Proposed Rulemaking, 27 FCC Rcd 12357 (2012) (“Incentive Auction NPRM”) at ¶ 148. 

10 Haile Analysis at 2. 
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II. Discussion 

A. AT&T’s CPA Proposal Does Not Disadvantage Smaller Carriers or Rural 
Consumers.

Package bidding opponents assert that package bidding violates section 309(j) the Act11

and sound public policy by disadvantaging smaller carriers and rural customers in various 

ways.12  Many of these assertions have already been fully debated earlier in this proceeding; 

moreover, many of these assertions simply do not apply to the CPA auction design proposed by 

AT&T.13  Thus, AT&T will address them in relatively short order here.     

Package bidding opponents argue that package bidding will inevitably steer rural license 

areas towards package bidders and away from smaller carriers who purportedly have a greater 

interest in serving those areas.14  This argument fails for several reasons. 

First, AT&T’s CPA proposal does not favor bidders for packages over bidders for 

individual EAs (or PEAs). AT&T’s CPA proposal does favor maximization of consumer 

welfare, instead.  Specifically, AT&T’s CPA proposal does not set aside any licenses for 

package bidders; and smaller bidders continue to have the opportunity to acquire individual 

licenses needed to complement existing holdings.  Furthermore, a package bidder could win all 

licenses in all EAs within the relevant geographic package only if the total price for that package 

exceeds the sum of the bids that would otherwise prevail, including all EA (or PEA)-specific 

11 47 U.S.C. § 309(j) (directing the Commission to design competitive bidding systems that, inter alia, avoid 
excessive concentration of licenses and disseminate licenses among a wide variety of applicants). 

12 See, e.g., Comments of United States Cellular Corporation, GN Docket Nos. 12-268, 13-185 (filed Jan. 9, 2014) 
(“USCC Comments”) at 32-48. 

13 As stated previously, when evaluating the package bidding criticisms in this record, it is important to keep in mind 
precisely which package bidding approach is being challenged.  Limitations of particular package auction designs 
considered in the past should not be mistaken for limitations inherent in package bidding generally.  Many of the 
concerns expressed in this record simply do not apply to the CPA auction design proposed by AT&T.  See, e.g.,
Haile Analysis at 2-3. 

14 See, e.g., USCC Comments at 32-33, 36, 44-47.  
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bids. That mechanism will pick winners solely on the basis of which combination of bids 

expresses – and can be presumed to produce – the greatest economic value for consumers.15

Second, AT&T’s CPA proposal would not risk leaving 600 MHz licenses in rural areas 

neglected by larger carriers when there may have been smaller bidders allegedly more interested 

in actively serving those areas. The Commission undoubtedly will adopt build-out requirements 

for 600 MHz licenses, and those requirements will surely apply in every license area, regardless 

of whether the licensee won the license through a package bid or a bid on an individual license.

Accordingly, the suggestion that package bidding would lead to reduced deployment in rural 

areas is baseless. 

Third, AT&T already serves rural areas as well as urban/suburban areas.16  Indeed, 

AT&T competes vigorously on the basis of scope and quality of coverage.  As a result, there is 

no credible ground to believe that AT&T will shortchange rural license areas in packages that it 

may win. 

Package bidding opponents also raise theoretical concerns about a “threshold” or “free 

rider” problem to justify rejection of package bidding.17 This concern is not determinative under 

the circumstances here.  Restricting packages to a hierarchical structure helps bidders overcome 

the threshold problem by eliminating ambiguity about which component prices must rise to 

displace the package bidder.  In any event, a threshold problem cannot be a basis for opposing a 

15 See, e.g., Haile Analysis at 4-6; Attachment 3 (AT&T Reply Comments, Ex. C) at 1-10.  USCC’s claim that 
“[p]ackage bidding could also permit large carriers to obtain a package of licenses for a sum lower than what 
individual licensees are willing to pay on a per-license basis” (USCC Comments at 45) is incorrect in the case of 
AT&T’s CPA proposal.  See, e.g., Haile Analysis at 4-5. 

16 See, e.g., http://www.att.com/network/ (then click on “Coverage” to see a map of AT&T’s wireless network 
coverage nationwide); http://news.cnet.com/8301-1035_3-57616700-94/at-t-covers-more-than-270-million-with-4g-
lte/  (stating that, as of January 6, 2014, AT&T’s LTE service covered 270 million Americans, and AT&T plans to 
raise that number to 300 million by the end of 2014).  

17 See, e.g., USCC Comments at 33-36, 45. 
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well-designed mechanism for package bidding (such as AT&T’s CPA proposal), because it 

neither arises from nor is exacerbated by package bidding.  Instead, the threshold problem arises 

from the market reality that – in any spectrum auction, with or without package bidding – some 

bidders will perceive complementarities in holding licenses in geographically adjacent regions, 

and they will place bids designed to capture those complementarities.18

 Package bidding opponents contend, in addition, that package bidding increases auction 

complexity to such a degree that smaller carriers will lack the resources to competitively 

participate.19 This contention is erroneous as applied to AT&T’s CPA proposal. To be sure, an 

auction without AT&T’s CPA proposal would have fewer bidding objects.  But given the small 

number of package tiers proposed here (especially if the Commission sticks with its proposal to 

license on the basis of EAs),20 the difference would be trivial, and far from enough to deter 

auction participation.  And even more importantly, by eliminating exposure risk for package 

bidders, AT&T’s CPA proposal can actually simplify bidding for those seeking individual 

licenses by simultaneously eliminating the incentives to manipulate such individual bids in 

attempts to exploit the exposure risk of package bidders, which has been a complex and highly 

demanding strategy prevalent in past spectrum auctions.21

 Package bidding opponents raise two additional purported sources of undue complexity, 

neither of which applies to AT&T’s CPA proposal.  T-Mobile argues that package bidding 

would introduce several complications due to the ability of a package bidder to quit demanding a 

18 See, e.g., Attachment 3 (AT&T Reply Comments, Ex. C) at 4-8; Haile Analysis at 5-6. 

19 See, e.g., USCC Comments at 40-43. 

20 Indeed, the CCA’s proposal to employ PEAs for geographic license areas would add more auction objects to the 
176 originally proposed by the Commission than AT&T’s CPA proposal would add. 

21 See, e.g., Attachment 3 (AT&T Reply Comments, Ex. C) at 1-3; Haile Analysis at 3-4. 
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package when its price rises.22  However, AT&T’s CPA proposal does not permit any bidder to 

withdraw any bid.  Thus, perhaps T-Mobile’s real concern involves the circumstances under 

which a bidder is permitted to reduce the quantity of an object it demands.  But AT&T’s CPA 

proposal treats all objects (packages and individual licenses) symmetrically in this regard, thus 

favoring neither package bidders nor individual license bidders.23  USCC argues that package 

bidding would introduce a new exposure risk for bidders on individual licenses, due to potential 

reinstatement of previously losing bids.24  Such reinstatement risks might exist in some kinds of 

package bidding, but not in AT&T’s CPA proposal, which does not permit reinstatement of 

previously losing bids.25

 Package bidding opponents further claim that prepackaging groups of licenses does not 

allow efficient aggregation.  In their view, setting predetermined packages of licenses improperly 

presumes that each bidder has the same aggregation strategy and would value the packages 

equally; in actuality, each bidder will have different packaging needs and strategies, depending 

on its unique business model and existing portfolio. Thus, opponents assert that prepackaging 

groups of licenses harmfully interferes with bidders’ ability to tailor packages as they wish, 

thereby reducing auction participation and revenues.26  This assertion fatally ignores two key 

points. First, incorporating AT&T’s CPA proposal would not hinder any carrier’s ability to 

attempt to tailor unique license packages on an ad hoc EA-by-EA (or PEA-by-PEA) basis; it 

22 T-Mobile Comments at 1-5.  T-Mobile refers to this ability as an option to “withdraw” a bid.  See, e.g., T-Mobile 
Comments at 2. 

23 Haile Analysis at 12.  Specifically, any bidder may reduce the quantity demanded of an object only when the price 
of that object increases.  Id.

24 See, e.g., USCC Comments at 36-40. 

25 Haile Analysis at 9.

26 See, e.g., USCC Comments at 45-48. 
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would simply provide additional options for carriers interested in attempting to obtain relatively 

larger, contiguous groupings of EAs (or PEAs). And second, those additional, pre-packaged 

options are essential to minimizing the exposure risk that would otherwise substantially suppress 

bidding by such carriers. Thus, the reality is that AT&T’s CPA proposal would promote

efficiency and revenues, not diminish them. 

B. Under AT&T’s CPA Proposal, the Efficiency and Revenue  Benefits Vastly 
Outweigh Any “Undersell” Costs. 

T-Mobile raises a concern about the potential for excess supply or “undersell” – the 

failure of some licenses to sell at the incentive auction, potentially due to a package bidder’s 

dropping its demand for a package when only some of its components are in excess demand.27

Such potential for undersell likely does exist to some degree under AT&T’s CPA proposal.  But 

this observation is meaningless in isolation, without attempting to quantify the elevation of 

undersell risk or the auction benefits that would inherently accompany any increase in such risk.

Any “extra” undersell that arises under AT&T’s CPA proposal would be the direct result of the 

proposal’s ability to minimize exposure risk, allowing bidders to express complementarities in 

order to attain more efficient license allocation and thereby maximize auction revenue.  All 

available evidence suggests that, under AT&T’s CPA proposal, the increased risk of undersell 

would be relatively tiny, whereas the increase in efficiency and revenues would be huge.  In 

other words, any undersell costs would be vastly outweighed by efficiency and revenue 

benefits.28

27 T-Mobile Comments at 3-4.

28 Haile Analysis at 6-8; Attachment 3 (AT&T Reply Comments, Ex C) at 12-13.  As Dr. Haile explains, “although 
failing to sell a license may sound like a source of inefficiency (and it would be if all else could be held fixed), this 
is not true in general, since bidder behavior depends on the auction rules.  Any ‘extra’ undersell that arises under the 
CPA would be the result of allowing bidders to safely express complementarities in order to attain more efficient 
license allocations.”  Haile Analysis at 6-7. 
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C. AT&T’s CPA Proposal Does Not Encourage Gaming. 

T-Mobile suggests that package bidding would introduce opportunities for a particular 

type of gaming called “parking”, whereby a bidder can, potentially to its advantage, harm price 

discovery by hiding its intentions early in the auction, maintaining eligibility by bidding for a 

package it does not want but whose price is sure to keep rising.29  In AT&T’s CPA proposal, 

however, such behavior would involve substantial risk for the bidder, because “[b]ids in the CPA 

are binding offers to purchase” and “[o]nly if a bidder were certain that others will drive up the 

price of an object can he bid for it without risk of winning.”30  Moreover, T-Mobile’s concern 

seems to reflect a presumption that the traditional MHz-Pop based activity rule would be used.

But AT&T’s CPA proposal recommends use of a “revealed preference” activity rule, instead – 

consistent with recent auction theory designed precisely to minimize manipulative hindrances to 

price discovery such as parking.31

D. Spectrum Caps Are No Substitute For Package Bidding.

T-Mobile argues that, given the purported problems with AT&T’s CPA proposal, the 

Commission should minimize exposure risk by adopting spectrum caps, instead.32  T-Mobile is 

correct that exposure risk could be reduced by limiting competition itself.  However, as AT&T 

has already argued at length in this proceeding and elsewhere before the Commission, such 

limitations on competition would likely result in dramatic reductions in auction efficiency and 

revenue, contrary to the fundamental purposes of the incentive auction.  As a result, AT&T’s 

CPA proposal is the far superior choice for reducing exposure risk and thereby maximizing the 

29 T-Mobile Comments at 4-5.

30 Haile Analysis at 8 n.15.

31 Haile Analysis at 8. See generally Attachment 3 (AT&T Reply Comments, Ex. C) at 10-13. 

32 T-Mobile Comments at 6. 
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incentive auction’s revenue generation and spectrum reallocation.33   Indeed, T-Mobile seems to 

have shoehorned its spectrum cap proposal into this pleading cycle for purposes other than to 

truly address the relative merits of package bidding, such as the purpose of potentially reducing 

the cost to T-Mobile of obtaining 600 MHz spectrum at auction.34

E. The Commission Should Not Employ CMAs.

Some commenters continue to press the Commission to adopt CMAs as the geographic 

license area for the incentive auction of 600 MHz spectrum.35  As even the economists36

commissioned by the Rural Wireless Association, Inc. and NTCA-The Rural Broadband 

Association (collectively, “RWA/NTCA”) admit, however, as license size shrinks, geographic 

exposure risk enlarges.37  Thus, employing 734 CMAs rather than the 176 EAs proposed by the 

Commission would make the exposure risk for carriers seeking regional or national footprints 

skyrocket, which could substantially suppress bids, reduce the amount of repurposed spectrum, 

and perhaps scuttle the incentive auction altogether.  Moreover, because CMAs do not nest 

within EAs or any other larger existing geographic areas,38 AT&T’s CPA proposal could not 

readily be used to minimize exposure risk.  Furthermore, adopting CMAs would entail auction 

implementation risks for the Commission and bidders, and also substantial deployment 

33 See, e.g., Haile Analysis at 9-11. 

34 See, e.g., Haile Analysis at 9-11. 

35 See, e.g., USCC Comments at 9-32. 

36 NERA Economic Consulting, Local and Regional Licensing for the US 600 MHz Band (Incentive Auction)
(January 2014) (“NERA Report”), attached to Ex Parte Letter from Richard Marsden, NERA, to Marlene Dortch, 
FCC, GN Docket Nos. 12-268, 13-185 (undated). 

37 NERA Report at 21-23. 

38 See, e.g., NERA Report at 5, 34. 
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complications for winning bidders.39  Consequently, along with AT&T’s CPA proposal 

regarding package bidding, the Commission should adopt its own EA proposal regarding 

geographic license areas.  The Commission could, instead of EAs, adopt some form of the PEAs 

proposed by the CCA; but for the reasons explained above and in AT&T’s Comments, such a 

choice would be defensible only if accompanied by AT&T’s CPA proposal or equally effective 

package bidding rules.40

39 See, e.g., Incentive Auction NPRM at ¶¶ 147-148; Comments of Verizon and Verizon Wireless, GN Docket Nos. 
12-268, 13-185 (filed Jan. 9, 2014) at 3.  Even the economists commissioned by RWA/NTCA concede that using 
CMAs rather than EAs “would not be ideal from a perspective of managing implementation risks” (although the 
complexities allegedly would not be “insurmountable”).  NERA Report at 11, 25-26, 31. 

40 Comments of AT&T, GN Docket Nos. 12-268, 13-185 (filed Jan. 9, 2014).  The bifurcated auction proposal 
proffered by RWA/NTCA (see, e.g., NERA Report) is a flawed, Rube Goldberg contraption that has already drawn 
considerable cogent criticism in the record.  AT&T will not pile on here except to observe that the proposal assumes 
– quite incorrectly – that AT&T has immaterial interest in serving rural areas.  See, e.g., NERA Report at 44.  As 
previously stated, AT&T competes vigorously regarding breadth of wireless service coverage. 



13

III. Conclusion

For the foregoing reasons, the Commission should adopt its proposal to license 600 MHz 

spectrum on an EA basis, and should also adopt AT&T’s CPA package bidding proposal.

However, it would not be arbitrary or capricious for the Commission to choose to license 600 

MHz spectrum on a PEA basis, but only if the Commission were also to adopt AT&T’s CPA 

proposal or equally effective package bidding rules.41

Respectfully submitted, 

/s/ Alex Starr 

    Alex Starr 
    Michael Goggin 

Gary L. Phillips 
    Lori Fink 

     1120 20th Street, NW 
    Suite 1000 
     Washington, D.C. 20036 

   (202) 457-3058 – phone 

January 23, 2014       Attorneys for AT&T 

41 AT&T’s positions here apply to the AWS-3 proceeding, as well.  See, e.g., Public Notice at 3. 
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Reply Comments on Package Bidding 
 

FCC GN Docket Nos. 12-268 & 13-185 
 

January 23, 2014 

Philip A. Haile 1  
1 Introduction 
I have been asked by counsel for AT&T to review and comment on recent FCC filings on the 

topic of package bidding in the 600 MHz spectrum auctions.2  Package bidding is motivated by 

the exposure problem and its adverse effects on auction revenue and efficiency, issues already 

discussed extensively in this proceeding and in prior FCC auction proceedings.3  In the most 

recent comment round, some commenters, including T-Mobile and U.S. Cellular, contend that 

allowing package bidding in the 600 MHz auctions would necessarily introduce excess 

complexity, bias against smaller bidders, gaming opportunities, harm to revenue and efficiency 

due to excess supply (or “undersell”), and other undesirable effects.  T-Mobile further contends 

that the exposure problem can be mitigated without these problems if auction participation 

limits (i.e., spectrum caps) are substituted for package bidding.  As I explain below, these claims 

are misguided:  package bidding can be incorporated in the 600 MHz auction design in ways 

                                                           
1 Haile is the Ford Foundation Professor of Economics at Yale University, Research Associate of the National Bureau 
of Economic Research, and member of the research staff of the Cowles Foundation for Research in Economics. 
2 “Comments of T-Mobile USA, Inc.,” GN Docket No. 12-268, January 9, 2014 (hereinafter “T-Mobile Package 
Bidding Comments”); “Comments of United States Cellular Corporation,” GN Docket No. 12-268, January 9, 2014 
(hereinafter “U.S. Cellular Package Bidding Comments”). 
3 See, e.g.,  Yeon-Koo Che, Philip Haile and Michael Kearns, “Design of the FCC Incentive Auctions,” attachment to 
Comments of AT&T Inc., GN Docket No. 12-268, January 25, 2013 (hereinafter “CHK”); Gregory L. Rosston, 
“Implementing Package Bidding in the 700 MHz Band to Improve Consumer Welfare,“ WT Docket No. 06-150,  
February 5, 2007; Declaration of Dr. Gregory L. Rosston and Dr. Scott Wallsten, Attachment A to Comments of 
Access Spectrum, LLC, Columbia Capital III, LLC, Pegasus Communications Corporation and Telecom Ventures , LLC, 
WT Docket No. 06-150, September 29, 2006; Comments of Paul Milgrom and Karen Wrege, WT Docket No. 06-150, 
September 20, 2006; Reply Comments of Paul Milgrom and Karen Wrege, WT Docket No. 06-150, October 20, 
2006.  
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that would enhance efficiency and revenues.  T-Mobile’s alternative proposal to reduce 

competition for 600 MHz licenses, in contrast, could “address” the exposure problem only at 

the cost of auction revenues and efficiency.  

Previously, AT&T provided a detailed proposal for incorporating package bidding in the 600 

MHz auction.4  Relative to the clock auction design of Milgrom, Ausubel, Levin and Segal 

(“MALS”),5 this proposal involves adding a small number6 of pre-defined packages to the 

auction and allowing competition to determine which licenses are allocated as parts of 

packages and which are awarded on a standalone basis.  CHK called this auction design the 

Clock Package Auction (“CPA”).  CHK also suggested a particular package structure with licenses 

for each Economic Area (“EA”), Major Economic Area (“MEA”), Regional Economic Area Group 

(“REAG”), and for the nation as a whole.  That suggestion yields a hierarchical structure for 

packages, something shared by the “Hierarchical Package Bidding” (“HBP”) auction design 

explored previously by the FCC.7  However, because the CPA is based on the MALS clock auction 

design rather than the traditional Simultaneous Multi-Round (SMR) auction, the CPA would 

inherit the substantial advantages of the MALS design and would operate quite differently from 

the HPB auction.  The CPA could be adapted to other package designs as well—for example, 

adding smaller licenses that nest into EAs (such as the “PEAs” favored by some smaller carriers) 

or dropping the nationwide package. 

When evaluating the package bidding criticisms of T-Mobile, U.S. Cellular and others, it is 

important to be precise about which package bidding approach is being considered.  Limitations 

of particular package auction designs considered in the past should not be mistaken for 

limitations inherent to package bidding generally.  Many of the concerns expressed by T-Mobile 

and U.S. Cellular simply do not apply to the CPA auction design.  For example, the comments 
                                                           
4 See CHK and “Reply Comments of Yeon-Koo Che and Phil Haile,” attachment to Comments of AT&T Inc., GN 
Docket No 12-268, March 12, 2013 (hereinafter “CH”). 
5 P. Milgrom, L. Ausubel, J. Levin, and I. Segal, "Incentive Auction Rules Options and Discussion," appendix to 
Notice of Proposed Rulemaking, FCC 12-118, September 28, 2012. 
6 With the specific design proposed in CHK, the number of objects (license types) would increase from 172 to 229. 
7 See, e.g., Jacob K. Goeree and Charles A. Holt, “Hierarchical Package Bidding:  A Paper and Pencil Combinatorial 
Auction,” Games and Economic Behavior, 70, 2010 and “Auction of H Block License in the 1915-1920 MHz and 
1995-2000 MHZ Bands,” Comments Sought on Competitive Bidding Procedures for Auction 96,’’ Federal 
Communications Commission, AU Docket No. 13-178, July 15, 2013. 
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regarding excess complexity, bias against small/local bidders, new opportunities for gaming, 

and exposure risk for local bidders all appear to reflect either a misunderstanding of the CPA 

design or an assumption that a different type of package bidding would be used.  As previously 

demonstrated in CHK and CH and discussed further below, the CPA design does not materially 

increase complexity, introduce bias against small/local bidders, enhance opportunities for 

gaming, or create any additional exposure risk for small/local bidders. 

Two of T-Mobile’s comments warrant further consideration.  T-Mobile contends that any type 

of package bidding is likely to increase excess supply (the risk of undersell) due to a package 

bidder’s dropping its demand for a package when only some of its components are in excess 

demand.  That is likely true, but it is not a useful observation on its own because it amounts to 

forgetting about the benefits component of cost-benefit analysis.  Any “extra” undersell that 

arises under the CPA would be the result of allowing bidders to express complementarities in 

order to attain more efficient license allocations.  The available evidence suggests that the 

incremental undersell risk is modest and that the benefits of package bidding vastly outweigh 

the costs.   

T-Mobile’s proposal to substitute participation restrictions (on AT&T and Verizon) for package 

bidding appears to reflect an agenda that has nothing to do with the wisdom of introducing 

package bidding.  T-Mobile’s proposal does reveal a great deal about the risks to revenue and 

efficiency that would result from the artificial limits on competition favored by T-Mobile.  I 

elaborate on each of these points below. 

2 Excessive Complexity 
Both T-Mobile and U.S. Cellular assert that package bidding would introduce excessive 

complexity to the auction.8  One can certainly imagine package auction designs that would 

introduce substantial, even prohibitive, complexity.  However, such complexity is not inherent 

                                                           
8 See e.g., T-Mobile Package Bidding Comments at 1, 3, 5, 6; U.S. Cellular Package Bidding Comments at 32, 40-43, 
45.  
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to package bidding in general.  And the CPA would, in particular, be substantially less complex 

than prior FCC spectrum auctions.   

The CPA is based on the new clock auction design proposed by MALS.  As discussed extensively 

elsewhere, the MALS auction design offers a number of substantial simplifications to the SMR 

auction design used previously by the FCC.  These design improvements substantially simplify 

bidding decisions, aid price discovery, and eliminate many opportunities for gaming.  The CPA 

builds on these major design improvements, altering the MALS design in only three ways:  (i) 

expanding the set of objects offered to include a small number of pre-specified packages; (ii) 

specifying how excess demand can be properly calculated; and (iii) specifying a rule to govern 

price clocks, ensuring that package prices are additive in the prices of the package components 

when possible (and otherwise superadditive).  

Consequently, the CPA would not add significant complexity to the MALS auction design, 

particularly from the perspective of bidders.  This has already been explained in detail in CHK 

and CH.  In fact, the CPA would substantially simplify the auction relative to the MALS design 

(and, a fortiori, relative to the SMR auction) by substantially eliminating the exposure problem, 

thereby avoiding the need for bidders to pursue bidding schemes aimed at reducing their own 

exposure risk or at exploiting the exposure risk of their opponents (see CH). 

3 Intrinsic Bias Against Small/Local Bidders   
Both T-Mobile and U.S. Cellular assert that package bidding is inherently biased against small 

bidders or local bidders—those seeking smaller coverage footprints.9  This is incorrect.  As 

discussed already in CHK and CH, the CPA would create no bias in favor of or against any class 

of bidder.  No licenses would be set aside for package bidders, and a package would be 

awarded only when a package bidder offers a price that exceeds the sum of prices offered for 

the component licenses.  U.S. Cellular’s claim10 that “[p]ackage bidding could also permit large 

carriers to obtain a package of licenses for a sum lower than what individual licensees are 

                                                           
9 T-Mobile Package Bidding Comments at 3; U.S. Cellular Package Bidding Comments at 32-36. 
10 U.S. Cellular Package Bidding Comments at 45. 
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willing to pay on a per-license basis” is incorrect in the case of the CPA.  In fact, as discussed at 

length by CHK and CH, the CPA would eliminate an important bias against local bidders—that 

arising from the “overflow problem” under the MALS auction design.   

It is true that the introduction of package bidding would also remove (or at least reduce) a bias 

against package bidders:  that arising from exposure risk.  As a result, package bidders would be 

more likely to win when their value for the spectrum was highest.  Bidders seeking smaller 

footprints understandably would not favor this.  But one should not confuse removal of bias 

against package bidders with introduction of bias against local bidders.11  Removal of biases is 

one of the purposes of improving auction design:  to obtain more efficient allocations and to 

allow bidders to better express their full willingness to pay, thereby enhancing auction revenue.    

U.S. Cellular makes specific reference to the “threshold problem’’ as a source of bias against 

local bidders under package bidding.  This claim reflects a common but incorrect belief that the 

threshold problem is introduced by package bidding.  This has been discussed at length in CH.  

As explained there, the threshold problem arises not from package bidding but from the 

presence of package valuations (complementarities between licenses).  As CH showed, the 

threshold problem is present in both the traditional SMR auction design and in the clock 

auction design proposed by MALS.    

Where it exists, the threshold problem can be a potentially significant source of inefficiency and 

suppression of revenue.  However, I am not aware of even an example of a threshold problem 

that would arise under the CPA auction design but not the MALS design, much less an argument 

that the threshold problem would be systematically more severe under the CPA.  Thus, whereas 

there has been a tendency to think that optimal spectrum auction design must make tradeoffs 

between the exposure problem and the threshold problem, I am not aware of evidence that 

such a tradeoff even exists in comparing the MALS (without package bidding) vs. CPA (with 

package bidding) designs.  On the other hand, concerns about the threshold problem offer one 

motivation for abandoning the SMR auction design.  As CH pointed out, the MALS auction and 

CPA may substantially mitigate the threshold problem relative to that which would arise under 

                                                           
11 See U.S. Cellular Package Bidding Comments at 34. 



 

6 
 

the traditional SMR auction design, due to the proposed information disclosure rules, the use of 

price clocks, and the use of generic licenses. 

4 Bid “Withdrawals”  
T-Mobile argues that package bidding would introduce several problems due to the ability of a 

package bidder to quit demanding a package when its price rises.  T-Mobile refers to this ability 

as an option to “withdraw” a bid, although neither the MALS nor CPA auction rules permit any 

bidder to withdraw any expression of demand:  any expression of demand (i.e., any bid) would 

be a binding offer.  Thus T-Mobile’s concern here involves the circumstances under which a 

bidder is permitted to reduce the quantity of an object it demands.  The CPA rules treat all 

objects (packages and individual licenses) symmetrically on this issue: a bidder may reduce the 

quantity demanded of an object only when the price of that object increases.12      

4.1 Undersell 

T-Mobile raises a concern about the potential for excess supply or “undersell”—the failure of 

some licenses to sell at the auction, potentially due to a package bidder’s dropping its demand 

for a package when only some of its components are in excess demand.  Although undersell can 

arise in the MALS auction design as well, I agree that undersell is likely to be somewhat greater 

under the CPA rules.  However, this is not a useful observation on its own.  What matters is how 

package bidding would affect auction revenue and efficiency.   

Perhaps surprisingly (although not to auction experts) it is not true in general that auctions with 

less undersell generate greater revenue or greater efficiency.  In fact, even in the simplest 

auction settings, undersell is an implication (i.e., a necessary condition for) revenue 

maximization.13  Likewise, although failing to sell a license may sound like a source of 

                                                           
12 This is a more restrictive rule than that used in the “clock phase” of the “Combinatorial Clock Auction,” where a 
bidder may drop its demand on an object whose price has not risen as long as the price rises for some object the 
bidder demanded in the preceding round.  Thus, in the CPA, only a bidder for a nationwide license would have the 
same flexibility in the CPA as in the Combinatorial Clock Auction.  As suggested previously in CH, if this flexibility is 
a concern, nationwide licenses could be excluded from the CPA.  Including packages only at the MEA and REAG 
levels would still yield a multitree structure, as the CPA requires for unambiguous determination of excess 
demand.   
13 See, e.g., Roger B. Myerson, “Optimal Auction Design,” Mathematics of Operations Research, 6, 1981. 
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inefficiency (and it would be if all else could be held fixed), this is not true in general, since 

bidder behavior depends on the auction rules.  Any “extra” undersell that arises under the CPA 

would be the result of allowing bidders to safely express complementarities in order to attain 

more efficient license allocations.   

Thus, an evaluation of undersell alone is irrelevant: it amounts to forgetting about the benefits 

component of cost-benefit analysis.  The relevant questions about revenue and efficiency 

concern (a) whether, on net, allowing package bidding is likely to enhance or diminish revenue 

and efficiency, and (b) the potential for correcting any adverse outcomes that arise.   

The only attempt I am aware of to evaluate (a) is the simulation analysis in CHK.  There we 

found, consistent with T-Mobile's concern, that package bidding leads to a larger rate of 

undersell, although the undersell rate was fairly small in both cases (about 3 percent undersell 

with package bidding, 0.3 percent without).  However, the net effects of package bidding on 

revenues and efficiency were positive and large.  For example, in the baseline simulation, the 

median percentage gain in revenue from the CPA was 67.1 percent, and the 75th percentile 

gain was more than 100 percent.  In terms of efficiency, the CPA achieved at least 90 percent of 

the (infeasible) first-best in over 91 percent of the replications.  By contrast, the MALS auction 

(without packages) achieved this level of efficiency in only 37 percent of the replications.14    

No simulation study can answer with certainty what the net effects of package bidding will turn 

out to be.  But these findings provide the only evidence available thus far regarding the likely 

effects of package bidding (following the CPA) on efficiency and revenue.  At a minimum, they 

reinforce what is already a simple matter of logic: one cannot merely argue that package 

bidding might lead to greater undersell, since greater undersell can arise from improvements in 

auction design that lead to vast improvements in efficiency and revenue. 

Finally, regarding question (b) above, it seems worth pointing out that revenue losses due to a 

failure to account for complementarities in the auction design would be irreversible.  We might 

hope that resale markets would undo at least some of the inefficiency resulting from an 

                                                           
14 See CHK for additional details and simulations. 
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absence of package bidding, but the Federal Government will capture no additional revenue.  

Undersell, on the other hand, can be at least partially mitigated by offering residual licenses at 

some future date.   

4.2 Gaming 

T-Mobile suggests that package bidding would introduce opportunities for a particular type of 

gaming, whereby a bidder hides its intentions early in the auction, maintaining eligibility by 

bidding for a package it does not want but whose price is sure to keep rising.  T-Mobile does not 

elaborate on the motives for such “parking” behavior, but it is well understood that, should it 

arise, parking can harm price discovery, potentially to the advantage of the bidder. 

In the CPA, such behavior would involve substantial risk for the bidder.15  But, more important, 

the concern seems to reflect a presumption that the traditional MHz-Pop based activity rule 

would be used.  The possibility of parking under that rule is well recognized and has led to the 

recent development of alternative “revealed preference” activity rules, which minimize such 

hindrances to price discovery.16  CHK recommended the use of a revealed-preference activity 

rule in the CPA.  

More broadly, although opportunities for gaming must be considered very carefully, initial 

intuitions that the CPA would introduce substantial new opportunities for gaming or 

“manipulative bidding” have so far failed to stand up to careful scrutiny.  Many of the notions 

experts in the field have about package bidding and gaming appear to be tied tightly to the 

opportunities to game the rules when package bids are added to the SMR auction design.  This 

is understandable, given the long history of the SMR auction at the FCC.  However, when 

comparing the CPA to the MALS auction design, the most important differences in likely gaming 

appear to be the CPA’s elimination of incentives for package bidders to pursue manipulative 

bidding schemes designed to minimize their own exposure risk or to exploit that of their 

competitors.  Thus, adoption of the CPA design for package bidding would simultaneously serve 

                                                           
15 Bids in the CPA are binding offers to purchase.  Only if a bidder were certain that others will drive up the price of 
an object can he bid for it without risk of winning. 
16 See, e.g., Peter Cramton, “Spectrum Auction Design,” Review of Industrial Organization, 42, 2013. 
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the goals of limiting the harmful effects of exposure risk and limiting the opportunities for 

manipulative bidding.  These issues have been discussed previously by CH. 

5 Reinstatement of Losing Bids 
U.S. Cellular argues that package bidding would introduce a new exposure risk for local bidders, 

due to potential reinstatement of previously losing bids.17  I agree that any auction design that 

includes reinstatement of losing bids could create substantial risks (for any bidder).  Such a risk 

would exist in some types of package auctions, but not the CPA.  In the CPA there is no 

reinstatement of previously losing bids.18  Under the CPA rules, a bidder would be allocated a 

license only if this bidder is demanding that license when the price clock stops.  

6 Participation Restrictions 
T-Mobile argues that limits on bidder participation offer a better approach to limiting exposure 

risk that arises from complementarities between licenses.  This is an argument the FCC should 

examine closely, as it reveals a great deal about the dangers that participation restrictions 

would pose to the auction.  

Exposure risk arises from the interaction between two auction features:  

competition:  bidders must compete for scarce licenses; thus, a package bidder may fail 

to win the package it desires because others value the licenses more highly; 

noncontingent offers:  without package bidding, offers to buy a license are not 

contingent on whether other licenses are also acquired. 

                                                           
17 U.S. Cellular Package Bidding Comments at 36-40.  Reinstatement of losing bids refers to the phenomenon, 
permitted by some auction rules, that a bidder not offering to buy a given license at the end of the auction is 
forced to buy that license based on an offer to buy made earlier in the auction.  This practice can limit undersell, 
but at the cost of introducing substantial risk to bidders, inhibiting straightforward bidding and price discovery. 
18 U.S. Cellular may be confusing AT&T’s CPA proposal with other package auction designs.  This is also suggested 
by their use of the moniker HPB to refer to the AT&T proposal.  The specific package design proposed in CHK is 
hierarchical but, as explained above, the CPA rules differ considerably from those of the SMR-based HPB auction 
previously considered by the FCC. 
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Exposure risk is the risk that competition and noncontingent offers interact—that a package 

bidder unwilling to outbid others for the licenses in a package is stuck making good on his offer 

to buy a component license, one that may have little standalone value to him.  Because this risk 

involves the interaction between competition and noncontingent offers, by 

eliminating/reducing either feature, one could eliminate/reduce exposure risk.     

Auction theorists have given a great deal of attention to how best to relax the restriction to 

noncontingent offers in order to reduce the exposure problem and, thereby, preserve package 

bidders’ willingness to compete.  Presumably this focus reflects the view that competition is 

essential to an auction.  But T-Mobile is correct in pointing out that exposure risk could also be 

limited by limiting competition itself.  By limiting competition, especially that of bidders likely to 

value licenses highly, the chance that a package bidder is displaced by higher-value competitors 

is diminished.  Of course this would be achieved at the cost of auction revenues and efficiency, 

by preventing bidders who place higher value on a license from expressing this demand.  In an 

extreme case, limiting the level of competition relative to the number of licenses available 

could lead to disastrous results.19  This dire scenario seems stunningly close to the hope 

expressed by T-Mobile: 

“With reasonable spectrum-aggregation limits, the threat of any bidder losing a substantial 
number of key market areas (i.e., the exposure risk) is greatly reduced.  For instance, should 
multiple paired blocks of spectrum come to market with reasonable aggregation limits, every 
carrier should be able to acquire licenses over all or substantially all of their desired footprint.” 
(Comments of T-Mobile at 6). 
 

The point of holding an auction is, of course, that not all carriers will be able to acquire all the 

licenses that they would like to have.  An auction is meant to determine how best to allocate 

the scarce spectrum resource and to ensure that the Federal Government obtains a substantial 

share of the spectrum value.  Limiting competition works directly against both purposes.  

Unrestricted bidders seeking packages would be helped in many ways by the restrictions on 

competition proposed by T-Mobile.  But one cannot take seriously the argument that harming 
                                                           
19 see Paul Klemperer, ``How (Not) to Run Auctions: The European 3G Telecom Auctions,” European Economic 
Review, 46, 2002. 
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efficiency and revenue by limiting competition is the best remedy (or any remedy at all) for the 

harms to efficiency and revenue that would arise from failing to address the auction design 

flaws (restrictions to noncontingent offers) that create exposure risk.   
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Introduction

We have been asked by counsel for AT&T to respond to comments filed on the FCC's proposed
incentive auctions. In Che, Haile and Kearns (2013) (henceforth "CHK") we provided extensive
comments on the FCC's Notice of Proposed Rulemaking and accompanying proposal of
Milgrom, Ausubel, Levin and Segal (2012) (henceforth "MALS"). Many of our responses to
comments by others will refer to our discussion and proposals in CHK.

In general, most commenters agreed with our assessment that the MALS proposals regarding
the forward and reverse auctions offered a strong baseline from which to build a final auction
design.

For the forward auction, commenters generally agreed with us that the MALS design offers
substantial improvements over the Simultaneous Multi Round ("SMR") auction used in prior
FCC spectrum auctions. There was general support for the use of clocks and generic licenses in
particular. Many commenters also agreed with our concern about the exposure problem,
which remains unaddressed by the MALS auction design and is likely to limit auction revenue,
distort bidding behavior, and lead to inefficient allocations. On the other hand, some
commenters expressed concern about the potential for introducing package bidding to the
forward auction. In particular, some view package bidding as inherently too complex. Others
object to package bidding based on a view that package bidding discriminates against small
bidders.

A specific package bidding proposal was offered in CHK. As we explain below, our Clock
Package Auction (CPA) proposal avoids the pitfalls underlying the commenters’ concerns. The
CPA alters the MALS design in only three ways:

1. It expands the set of objects offered to include a small number of packages, using a
geographically driven hierarchical package design closely tied to the actual structure of
bidder complementarities between spectrum licenses.

2. It specifies how excess demand can then be properly calculated.
3. It provides a rule governing price clocks that ensures that package prices are additive in

the prices of the package components when possible.

The CPA proposal does not add significant complexity to the MALS auction design. Indeed it
simplifies bidding for most bidders by providing a means of addressing the exposure problem,
thereby avoiding the need for schemes by package bidders to reduce their exposure risk and
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schemes by component bidders seeking to take advantage of others' exposure risk. Such
strategies have been prevalent in past FCC spectrum auctions and create high demands on the
sophistication of bidders seeking to bid optimally.

While this yields an important reduction in complexity relative to the MALS proposal, the MALS
proposal's use of price clocks and generic licenses already simplifies bidding substantially
relative to the SMR auction design. Thus, the CPA proposal design in fact offers substantial
reductions in complexity relative to past FCC auctions.

We also explain below that the CPA does not discriminate against small bidders. Indeed the
opposite is true. Contrary to common assertions that package bidding creates a threshold
problem, we show that the threshold problem already arises in the MALS auction. Further we
see no new potential for a threshold problem in the CPA that does not already exist in the
MALS auction. In fact, there is at least one sense in which the CPA reduces the severity of the
threshold problem relative to the MALS design and, a fortiori, the SMR auction design.

On the other hand, the CPA offers two specific corrections of biases against small bidders that
exist in the MALS auction design. One is the exposure problem. Although exposure risk would
affect almost all bidders in the MALS auction, it is important to recognize that small bidders
seeking to enter the market are among those that need protection against this risk. The CPA
offers such protection. The second bias against small bidders in the MALS auction design is the
"overflow problem." As discussed in CHK, this flaw in the MALS design will tend to force small
bidders out of the market by raising the prices they must pay even when their demands are not
a source of scarcity. The CPA eliminates the overflow problem.

We also discuss general concerns that the CPA would be susceptible to incentives for
manipulative bidding. We consider several specific types of manipulative strategies that might
be attractive in other types of auctions and demonstrate that the specific rules of the CPA make
these strategies unattractive to bidders. We see no new incentives for bid manipulation in the
CPA relative to the MALS auction. Indeed, because elimination of the exposure problem
eliminates the need for bidding schemes aimed at minimizing exposure risk (or exploiting that
of other bidders), there may be fewer incentives for manipulative bidding in the CPA than in the
MALS auction.

Finally, we address concerns about the reverse auction design raised by some commenters. We
argue below that from a bidder's perspective there is no significant difference between a
sequential and interleaved auction design. We also point out that, unlike other "sealed bid"
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auction designs, the option to conduct the reverse auction by proxy bidding would not
complicate bidding but would simplify it.

Complexity of Package Bidding

Several commenters suggest that package bidding is inherently complex.1 This is true if one
assumes that package bidding implies allowing bidding on all possible combinations of licenses.
Even with generic licenses, with 172 EAs in the 50 states, this gives roughly 6 sexdecillion

( 516 10 ) different packages on which bids might be made!

However, package bidding is not synonymous with unrestricted packages. Further, the Clock
Package Auction (CPA) proposed in CHK specifies a limited set of packages. Although in
principle complementarities between objects in a multi object auction could be arbitrary, in the
case of spectrum licenses complementarities depend primarily on geographic contiguity and
population distribution. This makes it possible to restrict the set of packages severely in terms
of the number of packages considered while still allowing bidders to effectively express the
relevant complementarities in their valuations.

Under the specific CHK proposal to offer EA licenses, MEA licenses, REAG licenses, and
nationwide licenses, the number of objects for sale would increase from 172 to 229. Aside from
the introduction of these objects, the CPA is essentially identical in complexity (indeed, in
almost all dimensions) to the MALS ascending clock auction. The generic treatment of licenses
keeps decision making as simple as possible and avoids the possibility that identical licenses sell
at different prices. And bidders need not choose what to bid but only which objects they wish
to demand at the current clock prices. Even with the proposed addition of package objects, the
ascending clock auction design is in fact much simpler than the SMR auction that has been used
in previous FCC spectrum auctions.

Further, the addition of packages will actually reduce complexity for most bidders, who will
seek multiple complementary licenses. Unlike auctions that exclude packages, bidders in the
CPA need not develop strategies for managing the severe exposure risk that would otherwise
be involved in bidding for combinations of licenses needed by an entrant to build a viable
network or by an existing provider seeking to make effective use of the newly offered spectrum
band. Even bidders seeking single licenses face a simpler bidding problem in the CPA, as they

1 See, e.g., Comments of United States Cellular Corporation, Expanding the Economic and Innovation Opportunities
of Spectrum Through Incentive Auctions, GN Docket No. 12 268, at 51 (Jan. 25, 2013) (“USSC Comments”);
Comments of Cellular South, Inc., Expanding the Economic and Innovation Opportunities of Spectrum Through
Incentive Auctions, GN Docket No. 12 268, at 5 n.11 (Jan. 25, 2013) (“Cell South Comments”).
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have no incentives to manipulate their bids in attempts to exploit the exposure risk of package
bidders.

Package Bidding and Treatment of Small Bidders

The Threshold Problem

Several commenters express concern about the effect that package bidding would have on
small bidders, due to the "threshold problem" (Bykowsky, Cull and Ledyard (2000)).2 The
threshold problem can arise when a package bidder is competing against multiple bidders, each
seeking a component of the package. In such situations, the "small bidders'' may have
incentives to free ride by holding back their demand in the hope that others will contribute
more toward pushing the sum of the component prices past the willingness to pay of the
package bidder. Such free riding can result in allocation of licenses to the package bidder even
when the small bidders together place greater value on them than the package bidder does.

The threshold problem is a potential concern in most types of auctions in which some bidders
view licenses as complements. This includes the MALS auction, the SMR auction used in
previous FCC auctions, and the CPA variation of MALS. However, we see no potential for a
threshold problem in the CPA that does not also exist in the MALS auction (or in an SMR
auction). And, as we show below, there is at least one sense in which the threshold problem
can be more severe in the MALS auction than in the CPA.

The threshold problem has been discussed extensively since the first FCC spectrum auctions.
Unfortunately, this discussion has often been imprecise. It is commonly asserted that the
threshold problem is introduced by combinatorial auction designs. This is incorrect. The
threshold problem exists in many auctions without combinatorial bidding, including the SMR
auction used in previous FCC auctions and the MALS clock design proposed for the forward
auction in the upcoming incentive auctions.

2 See, e.g., USSC Comments at 53; Comments of the MetroPCS, Expanding the Economic and Innovation
Opportunities of Spectrum Through Incentive Auctions, GN Docket No. 12 268, at 14 (Jan. 25, 2013) (“RTG
Comments”); Comments of the Rural Telecommunications Group, Inc., Expanding the Economic and Innovation
Opportunities of Spectrum Through Incentive Auctions, GN Docket No. 12 268, at 9 (Jan. 25, 2013) (“RTG
Comments”).
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We will illustrate this with a simple example. Let there be two licenses, A and B. Suppose there
are three bidders with valuations for the objects as follows:

Object: A B A+B
Bidder:

1 3 0 3
2 0 3 3
3 0 0 4

The efficient allocation awards license A to bidder 1 and license B to bidder 2.

Consider the MALS auction and suppose that the current clock prices are 1A Bp p . If all

bidders follow straightforward bidding, bidder 1 will demand A as long as 3Ap , bidder 2 will

demand B as long as 3Bp , and bidder 3 will demand a unit of each as long as 4A Bp p .3

The auction will end at prices 2A Bp p and the efficient allocation will be obtained.

However, consider a deviation by bidder 1. Instead of continuing to demand A at prices
1A Bp p , he instead drops his demand for A, maintaining his eligibility by bidding on some

other license whose price is rising in every round. If bidders 2 and 3 continue to follow
straightforward bidding,4

Bp will rise while Ap will not. Once Bp reaches 3 , bidder 1

returns to demand A. The auction then ends at prices 1 , 3A Bp p where bidder 3 drops

out. By withholding his true interest for A, bidder 1 is able to free ride on the straightforward
bidding behavior of bidder 2 and obtain license A at a lower price. Of course, there is no reason
for only bidder 1 to think this way. But if bidders 1 and 2 both attempt to free ride, bidder 3
may win. This is the threshold problem. Bidders 1 and 2 must both contribute to the effort to
displace the package bidder, but each would prefer the other to contribute more.

This illustrates an important point. The threshold problem is not the result of package bidding
(there is none in the MALS auction). Rather, it is the result of "package valuations,'' i.e., of
complementarities that bidders act on to at least some degree. The same problem would arise
in the SMR auction.

It is easy to see both that the threshold problem arises in the CPA as well and that there is no
new threshold problem relative to the MALS auction. At prices

3 Note that we are assuming here that bidder 3 is ignoring the exposure problem, but as we explain below, the
conclusion does not hinge on this assumption.
4 Under "straightforward bidding'' each bidder demands the set of objects that would maximize his profit if the
current prices turned out to be final prices.
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bidder 1 is again tempted to withhold his demand for A, waiting until prices reach

1
3
4

A

B

AB

p
p
p

to again demand A. When prices rise to

1
3
4

A

B

AB

p
p
p

bidder 3 exits. However, once again, if bidders 1 and 2 both try to free ride this way, bidder 3
may win.

Although these examples suggest an identical threshold problem in the MALS auction and CPA,
one might be concerned that we have been too pessimistic about the MALS auction. In
particular, we have assumed above that bidder 3 ignores the exposure problem entirely when
bidding. This may indeed be unrealistic. As discussed in CHK, the threshold problem is likely to
suppress the bids of package bidders, likely leading to reduced revenue and inefficient
allocations. However, less aggressive behavior by the package bidder does not necessarily
soften the threshold problem. Above we assumed that bidder 3 continued to demand license
j as long as

4j jp p .

Suppose instead that he exposes himself to only half the risk, demanding j only as long as

4
2

j
j

p
p .

For example, if the price of A remains zero but that of B rises, this means that bidder 3 is willing
to demand B only until its price reaches 2, thus putting on the line half of his package value.

Now the free riding incentive exists at the beginning of the auction. Suppose that the auction
begins at reserve prices of . Hoping that bidder 2 bids straightforwardly, bidder 1 might, for
example, plan to wait until Bp reaches 2 to demand A for the first time with the auction

then proceeding as follows
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Ap Bp Demands
0,B,A+B

"
2 A,B,A+B

2 2 A,B,0

Thus, it is not generally true that the threshold problem softens when package bidders respond
more conservatively to the threshold problem.5 Here, the incentive to free ride begins
immediately: each component bidder has an incentive to withhold its demand throughout the
auction because, depending on how the other component bidder behaves, it may be possible to
obtain the license at the reserve price. This contrasts with the CPA where the lowest price at
which a component bidder could win is 1 (for example, bidder 3 is willing to pay 4 for AB while
bidder 2 will pay no more than 3 for B; thus bidder 1 cannot win A at a price below 1).6 Thus,
there is at least one sense in which the threshold problem may be viewed as more severe in the
MALS auction than in the CPA.

Note, however, that the use of price clocks in both the MALS auction and the CPA may reduce
the need for bidders to “coordinate” in overcoming the threshold problem relative to an SMR
auction. In the SMR auction, the same incentives arise. But the SMR auction provides no
"suggested'' prices that might be used to coordinate. Ausubel, Cramton and Milgrom (2006, p.
134) have previously argued (in the context of the clock phase of the CCA) that "the price
adjustment process is effectively resolving the threshold problem by specifying who should
contribute what as the clock ticks higher." This may overstate the effectiveness of price clocks,
but they may indeed reduce the need for bidders to "coordinate" to unseat a package bidder.
One way to see this is to observe that a component bidder does not need to form a winning
coalition with other component bidders to win his desired component license. All he needs is
to demand the desired component in each round.

Another feature of the CPA is its use of additive package pricing (except in the case of excess
demand for the package itself). Without this feature, large gaps could arise between the
standing price for a package and the sum of the standing prices for the components of the
package. This could be a serious concern when packages are added to the SMR auction, for
example. When such gaps arise, bidders for the components must coordinate to overcome this
gap in order to displace the package bidder. With additive package pricing, clock prices reveal
to the component bidders a set of prices which, if accepted, would unseat the package bidder

5 Of course, if the package bidder acts as if he has no complementarity, the threshold problem will not arise.
However, given the substantial complementarities between spectrum licenses, the FCC should not hope for this
outcome.
6 Bidder 1 could still begin withholding demand at the beginning of the auction in the CPA. But unlike the MALS
auction, he has no strict incentive to do so.
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unless that bidder also agrees to a higher price. This may substantially mitigate the severity of
the threshold problem.

This observation has been made previously by Goeree and Holt (2010, p. 148) in the context of
their Hierarchical Package Bidding (HBP) extension of the SMR auction design, which uses
additive package pricing to determine minimum acceptable bids: "bidders on individual licenses
in that region would know how high they have to bid to unseat the provisional regional winner.
In this sense, prices help these bidders solve a coordination or 'threshold problem'."7

Note that "package prices" are effectively additive in the MALS auction design as well: a bidder
seeking the package AB must offer a total of A Bp p . Thus, we do not claim that the use of
additive clock pricing in the CPA offers superior mitigation of the threshold problem relative to
the MALS design. Rather, we point out that the CPA retains the substantial advantages of the
MALS design without introducing any new threshold problem. Nonetheless, the previous
example suggests that the CPA, by mitigating the exposure problem that exists in the MALS
design, may in fact soften the severity of the free riding incentives (threshold problem) that
exist in the MALS auction design.

In practice, the threshold problem and its impact are less likely to be significant in clock
auctions (e.g., MALS or CPA) than in the SMR auction. For strategic withholding of demand to
be profitable, a component bidder must know that he is facing a package bidder and another
component bidder to free ride on. The presence of such opponents may be identifiable in an
SMR auction, which reveals provisional winners in each round. But clock auctions do not reveal
which opponents are demanding which objects. All a bidder can see are the prices quoted on
different items; the sources of price movements are not revealed. A price increase on an
individual license could just as likely be triggered by a component demand as by a package
demand. This anonymity feature also makes ineffective any attempts by a bidder to
strategically exploit a potential threshold problem, e.g., a component bidder pretending to be a
package bidder or an individual bidder pretending to be a package bidder. The uncertainty
about the free riding potential does not of course mean that bidders will not attempt to free
ride. They may if they perceive a sufficient likelihood of an opportunity and expect a sufficient
gain from it. But free riding is not without risk. When a bidder holds back his demand at a
price significantly below his value, he is risking a sizable profit since the auction could end in the
next round. Uncertainty about even the existence of the free riding incentive lowers the
potential gain that could tempt a bidder to take on such risk.

7 Goeree and Holt (2010) also provide evidence from the laboratory that, even in an SMR auction with package
bidding, restricting packages to a hierarchical structure (as we proposed for the CPA) helps bidders overcome the
threshold problem by eliminating ambiguity about which component prices must rise to displace the package
bidder.
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The Overflow Problem

In CHK we pointed out that the MALS auction design introduces a new type of bias against
bidders seeking single licenses or small groups of licenses. Bidders seeking packages of licenses
will be constrained by the fact that unequal quantities of spectrum will be cleared in different
markets. Consequently there will be EAs in which the number of licenses available exceeds the
maximum number of the encompassing regional packages that can be allocated. The auction
design needs to account for this. Otherwise bidders for single EA licenses can face rising prices
even when their demands are not a source of scarcity. This will push such bidders out of the
market unnecessarily and lead to misallocation and/or undersell.

We discussed the overflow problem in greater detail in CHK, where we showed that the CPA
eliminates the overflow problem. This is possible because the CPA provides a bidding language
that allows the price clocks to ensure that EA license prices do not rise when the excess
demand is for the package rather than for the EA license itself. This is possible only when
bidders can express package bids and when the clock adjustment process properly accounts for
feasibility constraints, making sure that demand for packages flows down to the EA licenses
only when the demands for single EA licenses are themselves a source of scarcity at the current
prices.

Entrants

Exposure risk has been neglected in most prior FCC auction designs.8 In some cases this has
likely led to withdrawal of potential entrants from the auction. In other cases, this has forced
package bidders to bid strategically, deviating from straightforward bidding in hopes of
resolving uncertainty about closing prices of some licenses before committing to other licenses
in the package. Bidders competing against package bidders unprotected against exposure risk
have incentives for strategic bidding designed to maximize their competitors' exposure risk,
potentially softening competition. Such incentives for bid manipulation are undesirable in
themselves, as they can lead to poor price discovery and inefficient allocations. Further, the

8 An exception is the 700MHz Upper C Block auction of (regulatorily) impaired spectrum, where a SMR auction with
limited hierarchical package bidding was used following the design of Goeree and Holt (2010). See also Rothkopf,
Pekec and Harstad (1998) for an early proposal to use hierarchical packages in an ascending auction. Another
exception is Auction 66 of spectrum for Advanced Wireless Services, where licenses for Regional Economic Areas
were offered in addition to licenses for Economic Areas and Cellular Market Areas.
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need to understand such bidding strategies places a heavy burden on entrants seeking to bid
effectively in the auction.

Although the MALS forward auction design introduces a number of important improvements on
the SMR auction, it does nothing to address the problems discussed above. The MALS design
neglects the exposure problem entirely.

The CPA design substantially mitigates exposure risk by using a geography based hierarchical
package structure we understand to be closely tied to the actual structure of
complementarities between licenses in the mobile wireless industry. By minimizing exposure
risk, the CPA eliminates bias in the MALS design (and SMR) against bidders seeking packages by
eliminating (or substantially reducing) the risk of exposure. This is likely to improve both the
efficiency of the spectrum allocation and auction revenues. One can see evidence of the latter
in the FCC's Auction 66, where bids for REAG licenses were on average 37 percent higher per
MHz than those for EAs covering the same population.9 The exposure problem is likely to affect
all bidders, due to the economies of scale from horizontal spectrum contiguity (see CHK for
additional discussion) and the fixed costs associated with introduction of a new frequency band
to an existing wireless deployment. Smaller firms seeking to enter the wireless market certainly
are not immune to this exposure risk. And they face, in addition, the need to establish a
sufficient geographic footprint to enable service to consumers who now expect coverage to
extend outside small areas like EAs. As argued by Cramton et al. (2007, p. 23), “Package bidding
levels the playing field and removing it would seriously damage the prospects for new entry.”

Manipulative Bidding

It has been suggested that the CPA design may introduce incentives for strategic bid
manipulation. No specific manipulations have been articulated, and we speculate that the
concerns may arise from a misunderstanding of the CPA.

The CPA changes no rules of the MALS auction design. The CPA design modifies the MALS
design only by (1) adding new objects (packages), (2) explaining how excess demand can then
be properly calculated, and (3) defining rules for how price clocks are to adjust to maintain
additive package pricing when possible. All else is the same. This includes, for example, the
rule regarding reductions in expressed demand: as in the MALS proposal, in the CPA a bidder
may reduce his quantity demanded of an object only when its price increases.

9 If one compares price per MHz Pop, the premium paid for REA licenses was more than 100%.
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We have already pointed out that, by eliminating (or substantially reducing) the exposure
problem, incentives for strategic manipulation of bids that are present in the SMR and MALS
design will be eliminated (or substantially reduced) by the CPA design. Thus, there is at least
one way in which the CPA reduces incentives for manipulative bidding. Furthermore, we do not
see any new opportunities for profitable bid manipulation that result from the modification of
the MALS auction embodied in the CPA design proposal.

An example may help to illustrate the protection against profitable manipulation offered by the
specific design of the CPA. Suppose there is one license available in each of two EAs, A and B.
One bidder seeking the AB package competes against two component bidders demanding A
and B, respectively. Call the first bidder the package bidder and the latter two bidders the A
bidder and B bidder. There are several ways one might imagine a bidder manipulating his bids
in hopes of improving his profit:

(i) The package bidder may pretend to be a component bidder in order to divide and
conquer the component bidders: One possibility is for the package bidder to run up the
price clock for A by repeatedly demanding it until the A bidder drops out, then switch to
demanding the AB package he actually desires. This strategy would not help the
package bidder to lower the price for the package, since any increase in the price of A
triggers a commensurate price increase in the package price. The package bidder can do
no better than by demanding the desired package straightforwardly (i.e., until its price
reaches his valuation for the package). Nor would either component bidder be
preempted by such a manipulation by the package bidder. A component bidder can
never lose by demanding its desired component straightforwardly (i.e., until price rises
to his valuation for the component). This is in contrast to the SMR in which a package
bidder could indeed lower the price of the package, or weaken the competition, by
driving out a component bidder.10 Thus, due to the additive package pricing rule of the
CPA, there is no gain from this type of manipulation.

(ii) A component bidder, say the A bidder, may seek to shift the competitive burden to the B
bidder: He may try to do this by either (i) withholding his demand on A (parking
eligibility on some other licenses with rising prices), (ii) demanding B to push up its price,
or (iii) demanding the package AB. We extensively discussed the first possibility earlier
in considering the threshold problem, and the second possibility involves a risk of
winning a license that the A bidder does not desire. Importantly, these two options are
also available in MALS with the same consequences. The only new option made
available by package bidding in CPA is the last option. And this option is totally
ineffective as a means of lowering the price for A, leading only to a risk of ending up
with an unwanted item. Demanding the package AB creates excess demand for this

10 This was the main motivation of the FCC 700 MHz auctions which limited the withdrawal of component bids
even when they were no longer provisionally winning. Limiting bid withdrawal has a serious side effect, however,
for it ties up the budget of the bidder and thus constrains his ability to move across different licenses as prices
change.
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package and leads to the same increase in the price of A that would have resulted if the
A bidder had just bid for A.11 Thus, the CPA's introduction of packages to the MALS
auction introduces no new opportunity for manipulation of this type.

(iii) There are in fact no package bidders, but a component bidder may pretend to be a
package bidder by demanding a package of licenses: One can imagine a bidder engaging
in such behavior in an attempt to cause his opponents to free ride on each other
(withhold their demands) and allow him to win. As mentioned earlier, such an attempt
to “signal” package preferences might be effective in the SMR setting but will not work
in a clock auction in which bidders see only prices rather than demands. The anonymity
of demands in the CPA means that the opponents will not know the source of an
observed price increase, so the bidder cannot communicate the message he wishes to
send. At the same time, such an attempt will entail a risk of the A bidder ending up with
a package of licenses he does not want. Thus, this strategy has cost but no benefit.

We acknowledge (see also CHK) the possibility that some licenses may go unsold in the CPA.
This can happen, for example, when a component bidder drops out but remaining component
bidders manage to displace the package bidder. This kind of undersell potential should be
familiar from the clock phase of the Combinatorial Clock Auction ("CCA"). However, the
magnitude of undersell in the CPA will tend to be far less than that under the clock phase of the
CCA. This is because in the clock phase of the CCA, a bidder may drop his demand for an object
whose price has not risen, as long as the price has risen for some other object he also
demanded. This is not permitted in the CPA.12 Bidders may reduce demand only on objects
whose prices have increased. This rule is natural in an auction and offers a compromise
between the extremely lax bid withdrawal rule of the CCA clock phase and the severe MALS
rule, which discriminates against package bidders by prohibiting such a bidder from reducing
his demand for a package unless the price of every component has increased.

If some items are unsold at the end of the auction, we proposed in CHK that the FCC should
retain the option of reoffering them via another clock auction. As discussed in CHK, the
prospect of unsold items being available in such a supplementary resale auction, possibly at
lower prices, could create incentives for “small” bidders to withhold demand in the primary
auction. However, such a strategy would be highly risky, since such a bidder could not be

11 The only case in which the A bidder's added demand for AB would not "flow down" to object A under the CPA
rules is when (due to unequal spectrum clearing in markets A and B) this additional unit of demand for AB does not
conflict with any existing demand for one of the components. If that is component A, then the A bidder does not
need the price of B to rise for him to win A. If that is component B, then the A bidder's manipulative demand for
AB does not flow down to B. Thus, manipulative bidding for AB cannot help the A bidder.
12 In the CPA, only a bidder for a nationwide license has the same flexibility for demand reductions that exists in
the CCA clock phase. If that is a significant concern, the national license could be excluded from the specific
package structure proposed in CHK. The resulting structure would remain a multitree, as the CPA requires for
unambiguous determination of excess demand. We understand (see for example the Comments of T Mobile) that
a substantial share of the geographic license complementarities that will exist in these auctions could be captured
by having only MEA and REAG packages.
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certain that his desired license would go unsold, or that the FCC would indeed choose to reoffer
the license. Thus we do not expect such a strategy to be an attractive option for bidders.

Single Pass Reverse Auction

Several commenters expressed concern about separation between the forward and reverse
auctions.13 In CHK we proposed the option of conducting the reverse auction in a single pass.
This option offers a number of advantages, including simplifying bidder participation in the
reverse auction. Reverse auction bidders would not need to be reconvened to establish prices
for each new closing target. And accepted bids in the reverse auction would be made on the
same day with the same information. This contrasts with an interleaved design in which clock
prices for the reverse auction resume from the closing prices obtained for the previous
(unsuccessful) clearing target. In that case, bidders demanding high prices might effectively
commit themselves to being repacked days or weeks ahead of the final offers that are made by
other stations.

Further, the single pass option would not introduce significant complexity for reverse auction
bidders. From a bidder's perspective, the single pass auction would be virtually identical to one
of sequencing the reverse and forward auctions under an interleaved design. Just as with the
interleaved design proposal, a bidder merely responds to a sequence of price offers by selecting
its preferred option at each set of prices. The single pass option would traverse a wider range
of prices than any single reverse auction stage under the interleaved design, but the bidder's
options during the auction would be identical under both designs, as would the rules
determining allocations and prices paid to bidders for each relinquishment option.

Proxy Bidding in the Reverse Auction

Several commenters expressed concerns about the demands on reverse auction bidders if a
sealed bid mechanism or proxy bidding system is used. We share the concern that many types
of sealed bid mechanisms would introduce unnecessary complexity in the reverse auction. For
example, we discussed practical limitations of the Vickrey Clarke Groves (VCG) auction in CHK.
We also discouraged the use of a discriminatory ("pay as bid") design in the reverse auction. A
discriminatory auction requires substantial sophistication from bidders. To bid optimally, they
must develop a clear understanding not only of their own valuations, but of the competition

13 See, e.g., MetroPCS Comments at 8.
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they are likely to face. Such an auction design may be well suited to environments in which
bidders have substantial bidding expertise, but not a one off auction in which firms with little or
no bidding experience are asked to bid to sell large assets.

Nevertheless, these limitations are not inherent to all sealed bid auctions, nor to clock auctions
with proxy bidding. A clock auction with proxy bidding was one option we discussed in CHK,
where we pointed out that proxy bidding may offer a substantial benefit to the well functioning
of the reverse auction by allowing repacking problems to be solved offline rather than in real
time. The single pass reverse auction proposed in CHK adds no significant complexity to the
reverse auction relative to the MALS clock auction proposal. Indeed, proxy bidding simplifies
participation (this is why it is used by eBay, for example). Rather than standing by waiting to
see whether prices reach a level where a bidder's preferred relinquishment option would
switch, a bidder can simply report the "switch points" to the proxy system with assurance that
his plan will be executed automatically.
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