





















































































































































































































































































































































































































































































































































































































































































































































































































































8.3 FUTURE RESEARCH

Transportation auction design and carrier bidding offers huge research opportunities. We

briefly discuss some of the potential directions in this area of research.

8.3.1 Multi-round Auctions using Lagrangian Relaxation

The lagrangian heuristics presented in Chapter 4 and Chapter 5 can be used to handle
multi-round auctions. The heuristics right now are presented for a single round auction
case. Future research could be aimed at obtaining a better upper bound and lower bounds
thereby reducing the duality gaps. Fine-tuning of the parameters in Lagrangian
relaxation methods would improve the convergence of the sub-gradient optimization.
Alternative approaches like the analytical cutting plane methods for solving the
Lagrangian dual is another possibility. Another approach to tackle the problem is to
develop a branch and bound algorithm, which uses the lagrangian solution as the lower

bound at every node of the branch and bound tree.

A multiple round open auction can be facilitated using Lagrangian relaxation. In each
iteration, the generation of feasible solution from the lagrangian dual optimal solution
gives the information of current allocation of lanes to packages. Using this information,
the carriers can be asked to bid on other packages, submit new bids or increase their bids
on the existing packages. This will reduce the computational burden of carriers and also
provide some information about the competitive nature of other carriers. Based on the

Lagrangian information, an aggregate fixing scheme can be used to reduce the problem
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size and finally a branch and bound algorithm can solve for the final allocation.

8.3.2 Auction Mechanisms for Carriers

In Chapter 3, we discuss an auction mechanism for carriers with capacity in which the
carrier is the auctioneer. This auction scheme can be applied to LTL, rail, air and ocean
carriers. Most of these capacity constrained service sectors use revenue management
techniques, but little research has been done focusing on developing auction scheme for
pricing issues. The linkages between yield management and auction theory is an

interesting area of future research.
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