bidders need not fear serious overbidding. Additionally, PCS licenses will be awarded far
more expeditiously, possibly years sooner, than would likely occur with sequential oral
auctions.

Use of a separate national license to facilitate aggregation is both unnecessary and
inefficient. With simultaneous ascending bid auctions, such a license can be readily
assembled by a bidder. Furthermore, auctioning a national license separately is likely to
lead to inefficient aggregation. The existence of the separate auction for a national license
also reduces competition for the individual licenses, leading to lower prices.

In sum, the recommended auction design, with several rounds of sealed bids for
the simultaneous sale of different geographic areas, is preferable to the Commission's two-
part system of sequential oral auctions for different geographic areas in conjunction with a

separate sealed bid for a national license.
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FCC Bid Data Compiliation Sheet
MTA 1 and Channel Block A

Day 1 Day 2 Day 3 Day 4

Minimum Valid Bid

Suggested
Minimum Bid

Bidder 1

Bidder 2

Bidder 3

Maximum Bid




PCS Auction Bid Sheet for
Channel Block A

Bidder Code Number:
Date:
Time:

MTA Channel Block A

$ (bid)




Appendix C

1. Simultaneous Auctions of Channel Blocks A and B

As mentioned in section III, all the 102 Channel Block A and B licenses could be
auctioned simultaneously with 51 MTA auctions. Such a series of auctions would more
rapidly award the PCS licenses and yield more information to the bidders with which to
estimate the values of the licenses. This section describes the modifications to the
recommended auction design that would be necessary to implement the simultaneous
auctioning of Channel Blocks A and B.

The first round of the auction is identical to the recommended auctions in which
the Channel Block A licenses are sold for all 51 MTAs, followed by the Channel Block B
licenses. The auction proceeds to the second round if at least three applicants submit bids

as large as the suggested minimum bid. Thus the auction can end in one of two ways:
1. No bids submitted,

2, Bids submitted, but two or fewer in excess of the suggested minimum bid.

If no bids are received, then the two highest bidders in the previous round win the auction
for Channel blocks A and B for a given MTA. The firm with the highest bid gets to pick
whether it wants Channel Block A or B. Note that one firm cannot win both Channel
Blocks because of the Commission's 40 MHz maximum.

If exactly two bids are submitted that exceed the suggested minimum bid, then
these two applicants win the auction for Channel Blocks A and B for the given MTA.

Again, the firm with the highest bid gets to pick whether it prefers Channel Block A or B.
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If one bid is submitted that exceeds the suggested minimum bid, then this applicant
and the second highest bidder win the auction for Channel Blocks A and B, and the
applicant with the highest bid selects which of the two blocks it prefers.

Finally, if bids are submitted but none exceed the suggested minimum bid, then the
two highest bidders win the auction for Channel Blocks A and B and, again, the applicant
with the highest bid selects its preferred block.

In the case of ties, the tied applicants submit one final round of sealed bids to

determine the winners.

2. Reserve Prices

It is quite common for sellers to impose reserve prices, or minimum acceptable bids. The
imposition of an appropriate reserve price tends to force prices paid to be higher. The
effect of a reserve price is approximately to add an additional bidder, i.e., the seller, to the
pool of bidders, increasing the price paid when the competition is not very intense.
Reserve prices also carry some risk that the license will not sell at all, when no bidder is
willing to pay the reserve price. Viewed this way, it becomes clear that reserve prices are
less important when there are many bidders.

While appropriately chosen reserve prices may increase the government's revenue,
three factors mitigate against the imposition of a reserve. First, reserve prices operate by
creating an inefficiency because in some circumstances the government may end up not
selling the license even though a bidder was willing to pay something for it. Thus, the
imposition of reserve prices conflicts with the goal of efficiency. Second, if the
Commission will attempt in the future to sell all unsold license rights, or award them by
lottery, the usefulness of a reserve price is undercut, because a buyer has the opportunity
to wait until the next sale rather than pay the reserve price. This will tend to eliminate the

effectiveness of the reserve in forcing prices up, while causing the Commission to incur the
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additional transaction costs associated with resale. Finally, one of the main advantages of
auctions is that they allow a seller to obtain a fair market price without knowing the
demand. However, in order to implement an appropriate reserve price, the Commission
would have to have assembled substantial information regarding demand. Thus, in
imposing a reserve, the Commission risks imposing an inappropriate reserve, which might
be worse than no reserve at all.

For these reasons, I agree with the Commission that it should not impose a reserve
price (see Notice at | 66-67). However, I recommend that the Commission impose
suggested increments, as a way to encourage faster completion of the auction. Because
such suggested increments are not binding, they do not operate like reserve prices, and in

particular do not induce an inefficient outcome.

3. Royalties

A royalty is a payment made to the government by the winning bidder, generally a
percentage of revenue, although percentages of profit are sometimes used. Appropriately
chosen royalties can increase the revenue of the seller. Royalties are used in offshore oil
sales and book publishing contracts. The equivalent of a royalty for a buying contract,
called cost-sharing, is observed in procurement auctions.

Royalties increase the revenue of the government by two distinct means. First,
royalties shift risk from the winning bidder to the government. Provided the bidders are
more averse to risk than the government, this risk shifting or risk sharing has the effect of
reducing the risk to the government. The associated cost of risk, the risk premium,
accrues to the government (see Notice at § 70). Second, royalties tend to "level the
playing field" among the bidders -- bidders with a high value of a license will not be so
much better positioned than bidders with a low value because the bidders with a high

value must pay a larger royalty (a percentage of the larger value) to the government. This
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makes weaker competitors relatively stronger and ensures a more competitive outcome to
the auction.

Royalties create an inefficiency analogous to the inefficiencies created by taxation:
the winning bidder retains a smaller portion of the revenues, and therefore has less
incentive to develop the license fully. Thus, royalties trade off efficiency against revenue
raising, and for this reason, I do not recommend their use in the PCS context.

Moreover, the base for royalties may be quite difficult to measure. It is preferable
to impose the royalty on revenue associated with the license, which means revenue
associated with the use of the spectrum. However, the price competition in cellular has
focused on the pricing of equipment rather than the pricing of the airwaves. It is not
uncommon to see the cellular phone virtually given away in exchange for a commitment to
use a particular cellular provider for some period of time. This arrangement presumably
serves the consumer well. Imposing royalties on revenue associated with the use of the
spectrum may encourage firms to "play games" in attempting to avoid the royalties. For
example, by charging a large price for the equipment and reducing the price of the
airwaves. Such avoidance of royalties reduces the efficiency of the market and deters
firms from serving consumers as well as they might.

Finally, royalties would require an army of accountants and auditors to ensure that
firms pay the appropriate royalties and do not shift revenues from PCS to paging or
cellular or other operations. Given the complexity of the wireless market, the ability of
firms to shift revenues would likely create huge transactions costs in collection of the

revenues, interfering with the efficiency of the market.
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4. Risk Aversion

Because PCS spectrum is expected to sell for a large amount of money, firms may
potentially gain or lose very large amounts of money. Therefore, the attitudes of the firms
toward risk may be significant in determining the prices paid for PCS license rights.

Auctions present bidders with two types of risk: risk associated with the winner's
curse and risk associated with whether one wins the auction or not. The risk associated
with the winner's curse tends to favor ascending-bid auctions, because the release of
information reduces the risk premium, or cost of risk, associated with participation in the
auction, a dollar amount lost to the seller. However, risk associated with winning or
losing the auction, ignoring winner's curse effects, tends to favor first-price, sealed-bid
auctions. This follows because a slight increase in the bid tends to reduce the likelihood of
losing, which is a tradeoff that a risk-averse firm is willing to make, at least starting from
the bid which maximizes average profits.

Given the enormous uncertainty of the value of the licenses, risk associated with
winner's curse effects may well dominate risk associated with winning or losing the
auction. But on balance, it is impossible to say which auction form is preferred given
aversion to risk by the bidders.

Risk aversion affects the efficiency of the auction insofar as the bidders have
different levels of risk aversion. Typically, one might expect small firms to be more averse
to large financial risks than large firms, as large firms have the resources to withstand
larger losses. This may give large firms an advantage in bidding on the more valuable
liéenses. To some extent, the reduction of risk associated with ascending bid auctions may

then favor small firms over the riskier first-price, sealed-bid auctions.
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5. Second-Price, Sealed-Bid Auctions and a National License

The Commission suggests that a second-price, sealed-bid auction may solve the free rider
problem associated with the use of a national license (see Notice at § 62). This reasoning
is incorrect. The use of second-price, sealed-bid auctions does not necessarily create
efficient outcomes. The reason is that bidders for individual licenses no longer have an
incentive to bid their estimated value of the license, even ignoring winner's curse effects.
Formally, in a private values environment, where bidders know their own value, bidders in
the individual auction have an incentive to overstate their actual values. The reason is that
a slight increase in the bid over one's actual value has a negligible effect on profits
conditional on outbidding the others for the individual license (since it produces a small
probability of a small loss) but a non-negligible effect on the likelihood that the license is
sold individually rather than as a group. Thus, the value revelation of the second-price,
seale_d-bid auction is destroyed by the use of the bids to determine whether to sell the
licenses as a group. Nevertheless, the use of second-price, sealed-bid auctions may assist
in permitting efficient assembly relative to other options, although it can not generally

overcome the combinatorial problem short of using trillions of auctions.
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