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Main ldea

Affine Maximizer Auctions (AMAs) are DSIC and IR by construction, but their VCG-style payment is too rigid under
bidder-correlated valuations. CA-AMA adds a correlation-aware payment term that depends only on other bidders’
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For an AMA parameterized by (A, w, A), asw(k; V) = > _ w;(v; - (Ax);) + A« is the affine social TWO-Stage Traln'ng A R A A A 1 A AMA A el _ -
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welfare: linearly weighted social welfare plus an aIIocatiori boost. We parameterize AMA components by a network with parameters 6 and correlation-aware payments
k™ = arg max asw(k; V) pMA(V) = 1 (max asw_j(k; V') — asw_;(k™; V)) Py 2 three-layer ReL MILE with parameters @ Perfect Negative Correlation
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In negatively correlated environments, the revenue-optimal personalized reserve for bidder i may need n
to decrease as other bidders’ valuations increase. Classic AMA payments cannot express this shape: Regretip (V) = > max{0, —ut(v;, V)L
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bidder i's payment is induced only through the affine welfare of the other bidders.
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CA‘AMA MEChanlsm > Post-training: freezes AMA parameters and refines p using exact payments. — CA-AMA tracks the optimal surface in a 2-bidder, 2-item negative-correlation case; Randomized AMA often loses rev-
» Strict ex-post IR option: let bidders with negative utility opt out, replacing u; by max{u;, 0} enue by reserving items.

CA-AMA keeps the AMA allocation and adds a peer-conditioned payment:
g M (ViA w, ) =g (Vi A w, ),
pi (Vi A w, X, p™) = p A (Vi A w, )+ p (Vo). Where the Revenue Comes From

while preserving DSIC.
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» Expressiveness. For any distribution, CA-AMA can recover AMA by setting p;” = 0. (b)-(d) Legend
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» No free gain under independence. In single-item bidder-independent settings, optimal Generalization of IR Regret

deterministic CA-AMA and deterministic AMA have equal revenue. _ CA-AMA converges near optimal revenue; the learned p““" explains most of the improvement.
» Large gain under correlation. For any ¢ > 0, there exists a correlated single-item distribution For a 3-layer ReLU pt™ network with bounded spectral norms, the empirical and expected IR-regret .
where REVZ 'Y < ¢ REV 7, while REVE* = REV 7 are uniformly close:
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is continuous under mild assumptions, supporting neural parameterization. This makes the training objective a meaningful proxy for unseen valuation profiles. CA-AMA 15 min 27 min 54 min 1 h 55 min

CA-AMA: use bidder correlations to repair AMA payments while preserving DSIC by construction Code: github.com/Haoran0301/CA-AMA




