Selling Shares to Budget-Constrained Bidders:
An Experimental Study of the Proportional Auction
(J. Bae and J. H. Kagel) 
Appendix 
A1. Dominated bids in PA
In PA, bidding more than 1/4 is dominated by bidding 1/4, regardless of  and 

Proof. Let  be bids submitted by bidders except bidder . Bidder ’s payoff of bidding  given  is 

The marginal payoff is 

If  , the marginal payoff is always negative regardless of . This implies that payoff of bidding any bid  is smaller than bidding 

The first inequality is holds since the first term is maximized when . The last inequality holds since .




A.2 Comparative statics between FPA and PA with increasing number of bidders
Figure 1. Efficiency and revenue predictions
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Figure 1 shows efficiency and revenue predictions when the number of bidders change[footnoteRef:1]. When the budget is tight (=20, upper panel), PA is predicted to achieve higher efficiency and revenue than FPA, with the gap between the two increasing with more bidders. The mechanism behind these results is that under FPA, as the number of bidders increase, they are more likely to pool at the budget constraint and since there is still only one winner, revenue does not increase, with efficiency a random value based on the valuations of those submitting bids. In contrast, under PA, when the number of bidders increase, even though low value bidders reduce their bids, revenue increases as PA collects revenue from all bidders. This more than offsets the reduction in bids for low value bidders. Finally, when the budget is tight, efficiency and revenue under PA is quite close the levels achieved under APA, the optimal auction format. [1:  Based on simulations with 106 draws per observation.] 

When the budget is weaker (=50, lower panel), FPA is predicted to achieve higher efficiency and revenue than PA if the number of bidders is small (. Further, with more than 4 bidders revenue and efficiency are substantially higher under APA than FPA or PA, with these differences increasing with increased number of bidders. 
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