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Online repeated second-price auctions. Advertisers « Interplay of bidders in dynamic repeated settings: Maximization, Bud get-IC in Symmet ric Cases
delegate bidding tasks to the bidding agency

5] &b
G ‘T

Y Y
LN
S puie \‘m

P Pacing Parameter: A ;1 = P[O,;] (Ak,t — € (,Ok — Zk,t))
[

. . o
_ Bidding Agency: Not Reasonable. \gg Remaining Budgets: By ¢41 = Bye — it Experiments on Real Data
information of all her clients Bidders participate in auctions to win more impressions for

Coordinate bids to make everyone better their ads, rather than simply conducting financial > Ea.s y to analyze the: game-theoretic properties
P : » Fails to guarantee in General Cases!
o Imvestments.
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2. Strong monotonicity makes sure the bidders’ utilities

\ ' Natural extensior:} of adaptive pacing Conver%(s):mparison to benchmark

fl K € arg maxmin [ B om of vorereom equilibria utilit

Bidder k: Comparison of per-person equilibria utilities
Bid by, = min {1{k=k*}vk,t B, t} 3. Per-person equilibrium utility compariso.n:. |

= Allow monetary transfer among bidders? Update: ’ 1+2k,¢ ’ Enable game-theoretic property analysis in symmetric

So that maximizing coalition welfare is sufficient. cases.

a » multi-player online games: a bidder's utility is
' influenced by others' bids.

e Multi-benchmark comparison:

Everyone is better off using coordinated bidding.
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> Selection rule is IMPORTANT!
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¥ Inner Auction to select the representative
Atround t: bidder k bids bye = viee/Aye ! } Pseudo parameter A, for bidding inside the K;S —_— = T — =
_ 3 _ _ . 0.5 e | 06 5
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Bidding Algorithms » Optimal individual bidding strategies in stationary and Bl(lider k (v ) , 503 il R
1. Theoretically and Experimentally guarantee every adversary environments. b, = m1n{ , By t} k* € arg max bi. 0.2] II il il 0.2 il .
bidder gains better than they independently bid > Expected expenditure per round is strongly monotone: Pacine parameter . - for biddine in the real auction o1/ | o1 N o o
» Under assumptions of strong monotonicity. converging to some equilibria. Our Benchmark! sb ) 5 kkt 5 0076 0~0202-1 1~2 >2 x01 %0 <0 0-0202-1 1~2 >2 x01
2. Game-Theoretic Property Analysis in symmetric — ' Bid by, = min{ { oy ke , By, t} JHlity Improvement JHity Improvement
cases: O~ a8 Update: fot Dataset: https://contest.ipinyou.com/
» Coalition welfare maximization; Technique 1 — Algorithm DeS|gn;i}f\ Pseudo Parameter: Ay ¢+1 = Pjo7] (Ak,t — e(pr — Z'k,t)) . o .
» 1incentive to misreport budgets. 1. A form of optimal strategies: select one representative to bid o . * Values: normalized bids in dataset to be in [0,1].
in each rouﬁd S P Pseudo R’emalmnlg Budget: . « Highest bid outside coalition: dY ~ N (0.5,0.2).
Zke = Ubir 2 Zie} max(zye, Xp i) « Each point: p = 0.01a, a € [100]. Sample each bidder’s
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across rounds. % A fair rule to select representatives in each round Important!
Feasible: not exceed the budgets in all cases. < Budget management strategies ~ Pacing References:
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