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e Teliadid not bid in 3G auctions
Sonerawon licensesin Spain, Germany, Italy and Norway

Teliatook over Sonera after the auctions.
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e A losing bidder can purchase from awinney,
and obtain the prize after the auction.

(¢) A weak bidder may bid aggressively
to win and sell to a strong bidder.

(2¢) A strong bidder may:
either overbid competitor and win the auction,
or drop out and buy from competitor.

e \When bargaining inresalemarket dependson auction price,

strong bidder isnot indifferent about auction price

and may drop out and let weak bidder win.

( Resale takes place in equilibrium,
= < gives weak bidders reason to participate and

\ increases saller ' s revenue.
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Model

e Ascending auction (for a spectrum license).

Alisstrong

—2b dders:{ B isweak and wealth constrained

e \\e assume:
— V4 > UB;
—wp < Vg,
— Wy = 00,

— v; and w; are common knowledge.

(Typical reason for resale is uncertainty
about relative valuation before the auction;
Milgrom’ 87; Bikhchandani & Huang’89; Haile’ 99 ...)

e To obtain v;, owner pays operating cost ¢ «~ U |0, 1].

e To pay more than wp, B borrows at cost 3
(e.g. bank interest rate).

e [’sliability islimited by wp
(cannot end up with negative wealth).



Timing
1. 2 winsthe auction at price p (paid in stage 4).
2. Resale can take place.
3. Operating cost ¢ is realized.

4. Owner of the project, 7, can:

(¢) pay (p + c) to obtain v, or

(¢2) go bankrupt and liquidate w;.



Profit without Wealth Constraint

mp(c)

Up — P

vg —(p+c)

UB—p—l
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+ Borrowing Cost
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B's Profit with a Wealth Constraint

Tp(c) + Borrowing Cost

Up — P

+ Limited Liability
vp —(p+¢)

vp + Bwg — (1 + B)(p +¢)

UB

a5 * WB P




B's Expected Profit
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Resale

e |If B winsthe auction, gains fromtrade are:

E|m 4| — Elmpl.

e Bidders equally share gains from trade.

= Resalepriceis % (E[r4] + E[rp]).
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Bidding by B

e Lemma B bids more aggressively with resale.

Proof. Without resale, B bidsup to p’ sit.
Elrp (p')] = 0.
— With resale, B bidsup to pp sit.
Elma (ps)| + Elrs (p5)] = 0.

=pg>p. B

= A weak bidder does not drop out of the auction
as soon as price reaches his valuation.
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Bidding by A

e Withresale, raising p makes A better off iff

0 OE |7 ] O [ 4]
o p<Bl =

= To buy from B, A dropsout at p* because
Increasing price above p* reduces gains from trade

e Low wedlth has 2 effects:

(7) Borrowing Cost Effect: raises“cost” of bidding
= lower profit on good projects (low c)

(2¢) Limited Liability Effect: limits size of losses
= lower losses on bad projects (high ¢)

e For high p, Limited Liability Effect dominates
= increase in p improves B’s bargaining position
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Resale Equilibrium

e Lemma A preferstodrop out at p* and buy from B
Iff B bids more than p*.

Proof. B bidsup to pp st.:

Elma(ps)| + Blrp (ps)] =0

A’sresale surplus =
= ¢ =3 (E[r4] — E[rp]) = E[r4 (pp)]

= A’sauction profit

= At lower price, resale surplusis higher. B

e Prop. 1 Resaleisthe unique equilibriumiff:
(1) wp < w*and G > G, or
(22) wp > w*and B < F.

(V\/here wt = % (UA . 1) and ﬁ* _ UB—UA—FQU}B—l.)

’UA—QUJB—%
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Interpretation

e B bidsover p* (price a which A drops out) iff:

Bl p (p*)]

\ >4

+ 5 Elra(p)] — Elrp (p7)]) >0
outside option gainsfrom trade

= Resale happensif the following are large:
(7) Blm4 (p*)] — joint bidders’ surplus,

(77) Blrp (p*)] — B’soutside option
(which determines B’s share of joint surplus).
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Direct Effect
e High 3 reduces E|r 3| (outside option)
= High 5 makes resale harder

| ndirect Effect

e High 5 increases limited liability effect
(bankruptcy ismore likely)
E %
= A drops out sooner (p* |) and 4 <p*)] !
Elrp (p*)] 1

= High  makesresale easier

e For large wp:
— Direct effect is stronger (bankruptcy is more costly)
— Indirect effect isweaker (p* is higher)

low G if wgis large

= Resale happens for { high g if wpissmall
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Seller’'s Strategy

e With resale, weak bidder participates in the auction.

= Resale raises the auction price.
e Seller can affect 3 by, e.g., “lending” money directly.

o |f resale takes place, seller wants high p*, i.e.:
(low limited liability effect)

— high wp (making bankruptcy more costly),
— low 3 (making bankruptcy lesslikely),

but resaleiseasier for low p*.

= Prop. 2 When resale takes place,
seller reduces (3 and increases wg to raise p*.

reduces 3 if wp ishigh,

But to induce resale, seller < . : .
increases (3 if wp islow.



Extensions

e No entry cost

e More bidders

e Different bargaining

e Auction price paid before resale

e Returning the prize
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Conclusions

e When prize value is uncertain and
weak bidder enjoyslimited liability
strong bidder may prefer to drop out.

= Resale takes place and:

— Weak bidders participate and bid aggressively
(even if valuations are common knowledge),

— Seller’'srevenueis higher,

— Seller manipulates borrowing cost
(to induce resale).

e In EU 3G auctions resale was difficult,
this may have discouraged weak bidders from entering

and resulted in lower governments' revenue.



No Entry Cost

e Assume weak bidder always participates
(bidding is costless).

= Without resale, auction priceisp’ st.:
Elrp (p')] = 0.

= Auction priceis higher withresaleif p* > p'.

e Proposition 3 If weak bidder always enters,
resale raises auction priceiff 2wg (1 + ) > 1.

— High wp reduces limited liability effect = p* 1 .

— High 3 reduces B’s profit = p’ | .



Example

e 2bidders. A hasvauewv, = 10 1
)5 prs

B hasvauevp = { 3 o ;

e B’'swedthiswg = 0 — limited liability
= After winning at price p, B’s profit is:

E [rp] = 3max {5 — p; 0} + s max {3 — p; 0}.

e B resdllsto A after winning the auction,
and bidders shareresalesurplus w4 — E |7 p] .

e At what price does A drop out?

p | ma=va—p | BEBlrpg | 7a—Elrp]
0 10 4 6
1 9 3 6
2 8 2 6
3 7 1 6
1 6 ; 53
5! 5! 0 5!
6 4 0 4

= A never bids more than 3.



e Does A prefer any price < 37?
e Assume B pays p to bid abovewg, 0< < 1.

D TA=Ug—D E [7 ] A — B |rp]
0 10 4 6

1 9 3—0 6+
2 8 2 —23 6+ 20
3 7 l2-38) | 6+32

4 6 1(1-46) | 55+28
5 5 0 5

6 4 0 4

= A prefersprice 2.

e Questions:
— Does B bid up to 27
— Does A prefer resale to winning the auction?
—What if wg > 0?
— Seller’'s revenue?



Auction Price Paid before Resale

2 pr
—2 .

DO DO | =

QUA:H); wB:5; UB:{

= After winning at price p, B’'svalueis:

— L, 1. max{—2; —wpg} ifp<wp
Blosl =324 {0 iprwB}

e BB cannot bid more than wg.

D wp — P E [vg] S=v4—E|vg]
0,1, 2 > 2 0 10

3 2 0 10

4 1 1—3=1 05

5 0 1 9

0 X X

e B bhidsupto6
(after winning at 5, B'ssurplusis 1 + 39 > 5).

e A canwinat price 6 and obtain 4 or
drop out at price 3 and obtain 110 with resale.

= B winsat price 3.



Resale with Fixed Mark-up

® vy = D v = 0.

e B’'smanagersresdll at pricep + k,say k =1
(e.g. to justify strategy with shareholders).

p Ta=va—p | Sa=va—(p+1)
0 5 4
1 4 3
2 3 2
3 2 1
4 1 0
5 0 —1

e Bhidsuptovy —1 =4 (max p at which heresdls).
e A canwin at price4 and obtain 1 or

drop out earlier and buy in resale market.

= A dropsout a p = 0.



European 3G Ascending Auctions
(in date order)

number of bidders

UK 13
Netherlands 6
Germany 7
Italy 6
Austria 6
Switzerland 4
Belgium 3
Greece 3

o After UK auction, bidders learned relative valuations.

= |f bidders expect to lose, they do not participate.



