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Abstract. Though the VCG auction assumes a central place in the
mechanism design literature, there are a number of reasons for favor-
ing iterative combinatorial auction designs. Several promising ascending
auction formats have been developed throughout the past few years
based on primal-dual and subgradient algorithms and linear program-
ming theory. Prices are interpreted as a feasible dual solution and the
provisional allocation is interpreted as a feasible primal solution. iBun-
dle(3) (Parkes and Ungar 2000), dVSV (de Vries et al. 2007) and the
Ascending Proxy auction (Ausubel and Milgrom 2002)) result in VCG
payoffs when the coalitional value function satisfies the buyer submodu-
larity condition and bidders bid straightforward, which is an ex-
post Nash equilibrium in that case. iBEA and CreditDebit auctions
(Mishra and Parkes 2007)) do not even require the buyer submodular-
ity condition and achieve the same properties for general valuations. In
many situations, however, one cannot assume bidders to bid straight-
forward and it is not clear from the theory how these non-linear per-
sonalized price auctions (NLPPAs) perform in this case. Robustness of
auctions with respect to different bidding behavior is therefore a critical
issue for any application. We have conducted a large number of com-
putational experiments to analyze the performance of NLPPA designs
with respect to different bidding strategies and different valuation mod-
els. We compare the results of NLPPAs to those of the VCG auction and
those of iterative combinatorial auctions with approximate linear prices,
such as ALPS (Bichler et al. 2009) and the Combinatorial Clock auction
(Porter et al. 2003)).

While NLPPAs performed very well in case of straightforward bidding,
we could observe problems with respect to auctioneer revenue, efficiency,
and speed of convergence in case of non-best-response bidding behavior.
Under suboptimal bidding strategies, dVSV and CreditDebit auctions
have a significantly lower efficiency than iBundle(3).

In contrast, linear price combinatorial auctions were robust against
all strategies, except collusive behavior which makes it very difficult for
any auctioneer to select an efficient solution in general. While our results
achieve high efficiency values on average, one can easily construct ex-
amples, where linear price CAs cannot be efficient (Bichler et al. 2009)).
Linear-price designs suffer from the fact that they cannot be 100% ef-
ficient, but they have shown to be robust against many strategies and
bear a few advantages:
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— Only a linear number of prices needs to be communicated.

— Linear prices, if perceived as a guideline, help bidders to easily find
interesting items and bundles and allow for endogenous bidding
(Kwon05]).

— The perceived fairness of anonymous prices might be an issue in
some applications.

— The number of auction rounds is much lower.

Overall, robustness of combinatorial auction formats against different
bidding strategies is, aside from efficiency, fairness, and speed of conver-
gence, an important topic auctioneers need to care about.
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