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Introduction to Auction Theories and Empirical Methods for Analyzing Bidding

Behaviors

Jinkeun Yu(jyu@cerik.re kr)

We introduce auction theories from the perspective of a procurement auction
for a construction contract. We compare bidders’ strategies under different auction
mechanisms. In a first-price sealed-bid auction, bidders inflate their bids above their
true costs which include normal returns on their investments. Under a Dutch auction, an
auctioneer calls initial high price and then lowers the price until all but one bidder quit.
A second-price sealed-bid auction (Vickrey auction) mechanism award a contract to the
lowest bidder, but pays him a price equal to the second-lowest bid. Though the Vickrey
auction induces bidders’ truthful bidding, it is rarely used in real world. Under

benchmark assumptions, three auction schemes lead to the same outcomes on average.
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Among auction mechanisms, first-price sealed-bid auctions are the most widely
used in developed countries to award construction contracts. We derive an optimal
bidding function under basic assumptions and review how bidders’ behaviors change
when we relax basic assumptions. A bidder’s optimal bid depends on his cost and the
probability of winning the contact, which is affected by the distribution of costs of other
firms and the number of competitors. When bidders are risk-averse, contract prices are
more likely to be lower as they tend to bid aggressively. In general, the degree of a
contractor’s risk averseness depends on a contract size and his business performance.
When bidders are asymmetric, more efficient contractors tend to submit higher bids
because they know they are facing high cost competitors. Favoring high cost firms will
increase bidding competition and lower expected price paid by a procurement authority.

In the last part of chapter II, we analyze a mechanism which award a contract
to the bidder whose bid is less than, but is the closest to, the mean of valid bids. To be
valid, a bid should be higher than the level set by a procurement authority. We show that
there exists a symmetric Nash equilibrium. In equilibrium all the bidders submit the
same bid that are equal to the lowest price set by the procurement authority.

In chapter III, we introduce collusive bidding mechanisms and review various
empirical methods developed to analyze collusive bidding behaviors in procurement
auctions. The ratio approach looks at the relationship between the winning bids and the
engineer’s estimates separately for the rigged and for the unrigged jobs. The advantage
of this method is its simplicity. But the ratio approach ignores many relevant factors
affecting bid price level.

Using the simulation method based on a competitive bidding model, we can
estimate the size of excess profits due to collusion. McMillan(1991)’s model, however,
is based on the assumption that bidders are risk-neutral. When we adopt a more realistic
assumption that bidders are risk-averse, the size of excess profits will be different.

The regression analyses are widely used in anti-trust trials in the U.S.A. To
analyze the difference between competitive and collusive bidding behaviors, this
method requires benchmark data on unrigged jobs. Without such data, we cannot apply
this method.

Porter and Zona (1993) analyzed the ranking of bids to detect bid-rigging in
auctions for state highway construction contracts. If bidding is competitive, we expect
that the ordering of bids reflects observable cost differences. In contrast, the rank
distribution of collusive bids is not expected to be correlated with the observable cost
measures. However this rank-based analysis is not applicable when all the cartel bidders

scale their competitive bids up by the same percentage.
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