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e The generalized second price auction (GSP) is not incentive
compatible
o Often result in an inefficient outcome when CTRs of ad-slots are similar

» No evidence of efficiency was found in empirical studies (Borgers et al.,
2013)

e A slight modification may improve the efficiency.
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GSP auction — keyword auction
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Web Show options...

Bird Houses ponsored Links

www_Scotts.com Scotts attracts colorful birds to your backyard!

Specialty Bird Houses
www_birds-out-back com Roosting Boxes, Purple Martins, Bat Chalets.

Bird Houses at BestNest
www_bestnest.com Over 225 different houses in stock. Free shipping!

Learn More About Bird Houses
Bird House: JustBirdHouses net learn more about blue bird houses and

www_justbirdhouses.net/ - Cached - Similar -

Bird Houses
Bird Houses and Bird Feeders for north american bird species.
www _birdhouses101.com/ - Cached - Similar -

Bird Feeders, Bird Houses - The Backyard Bird Company
Bird Feeders - The Backyard Bird Company has a variety of bird feeders
will accent your landscape and attract wildlife.

Bird Houses - Birdfeeders - Decorative Bird Houses
www._backyardbird.com/ - Cached - Similar -

Results 1 - 10 of about 22,100,000 for bi

birdhouses, along with our blue bird house and purple martin bird houses.

houses. (0.19

Sponsored Links

Bird Houses

Find All Types Of Bird Feeders And
Houses At Lowe's® Mew Lower Pricd
www_Lowes com

Bird Houses Sale
Authorized Dealer - Mew Designs.
Low Price Guarantee- Free Shipping.

www.QutdoorLivingShowroom.com
oy Sl"'

High Quality Bird Houses
MNesting boxes & decorative houses.
5-Star Senice. Free Shipping $75+
www_backyardbird.com

Decorative Bird Houses

Beautify Your Garden With Qur
Wooden Bird Houses at a Discount.
BirdHouse Station com

GO SI"'

e keyword auctions allocate
ad-slots.

e They take place
continuously in real time

e Nash Equilibrium under
complete information is
used to analyze these
auctions.
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The generalized second price auction

Ex) 2 ad-slots and 3 bidders.
click through rates (CTRs) of the two positions. (c,,c,) = (200,150)
Value per click of the three bidders (v, v,,v;) = (10, 5, 2)

Click-through rates | Bids Payment per-click Payoff
(CTRs)
200 b, (10) > 5 (10 — 5) x 200 = 1000
150 b, (5) 2 (5-2) x 150 =450
: b; (2) 7 -

« Truthful-bidding is not a dominant strategy.

« If bidder 1 submits 3, he gets the second position and his payoff
becomes (10-2)*150 = 1200 (>1000)

Strong incentive to bid low -> result in inefficient outcomes

Jinsoo Bae



The generalized second price auction

e Incentive to bid low becomes serious when CTRs are similar

Cq C, Cs
X b2 C2 X b2 X b3 X b4
T C
X b3 —3— }
| T x b, | e |

Any better option? (other than VCG)
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An alternative

e A possible alternative

Cs

T
«b, |xb, | xb, 0

e For the base CTRs, set the same price
e For additional CTRs, GSP rule applies
-> |s this better? In what sense?
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Compare the two auction rules

e Both of them do not have dominant strategy.

e | will assume that an auction rule where value bidding is more
likely to be a NE is better.

« When value bidding is a NE, outcomes are more efficient (Che et al.
2017)
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Compare the two auction rules

e Number of ad-slots : J
e Number of bidders : |
o Lety =c¢jyq/ciforallj=1,2,..,J-1

« Thisis a usual assumption (Edelman & Ostrovsky, 2007)

e GSP auction

When y — 0 : value bidding is always a NE
y — 1 :value bidding is never a NE.
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The generalized second price auction

Ex) J=2

Value bidding is a NE iff
(v1—v,) ¢ = (v — V3) ¢y

V1 — 7y
pr( 2y>—>1, wheny = 0
V1 — V3

V1 — Vs
pr( 2y>—>0, wheny - 1
V1 — V3
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The generalized second price auction

J=3
I=4
v,~ U[0,100]
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The alternative

e Number of ad-slots : J
o Lety =c¢jyq/ciforallj=1,2,..,J-1

« Thisis a usual assumption (Edelman & Ostrovsky, 2007)

e The alternative

When y — 0 : value bidding is always a NE.
y — 1 : value bidding is always an € equilibrium. (for any fixed €)
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The alternative

e Why not a NE but an € —equilibrium?

When y — 1, additional CTRs becomes similar, so incentive bid

low in GSP still survives.
But the gain from deviation is negligible

Jinsoo Bae



Compare the two auction rules

J=3
I=4
v,~ U[0,100]
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Compare the two auction rules

J=3
I=4
v,~ U[0,100]

€ = a small
number
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Compare the two auction rules

J=3, I=4 J=3, I=8 J=3, I=12

e = a small number

Probability that value bidding is a ¢ equalbrium
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Summary / Dissusion

e The alternative auction can be better, especially when CTRs are
similar to each other

e Tells not much about when y is intermediate
e More simple and better auction rule?

e Related theory concept?

e Revenue comparison?

e Experiment?

e Anything else?
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Another Summary

Bidding above value is - Value bidding is a
dominated dominant strategy

Equivalent to VCG when Equivalent to VCG when
n=1 n=2

When y->0, Value bidding  When y->0, Value bidding
is NE is NE
When y->1, Value bidding
is NE

Is it possible to show that pr (GSP) > pr (alternative) ?

When more excessive bidders -> infinity, the alternative will be strategy proof ?
equilibrium characterization?

Value bidding is a NE vs strategy proofness?
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cf. Vickrey auction

e Vickrey auction

C; Cq Co C3
- —1X b2
[ x b3 _Ix b3 -
X b2
C2 X b4 X b4 X b4
| xbs | xby 7
X b4 X b4 X b4
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