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�Bid-Price





The minimum or "threshold" net fare accepted on a flight leg





"Threshold" fare for a 2-leg trip is sum of Bid-Prices or 2 legs





This discussion will start with a single leg case





A final slide will mention an added dimension due to network effects


�The Main Point





Any method for picking bid-price must take into account at least 2 issues:





(1) Demand is not certain: there is a distribution of possible demands





(2) Fares are not certain: there is a distribution of fares on sale





These are the two issues we focus on today.





Does your approach neglect one of these?


�Calculating Bid-Price


There is a Fare Distribution�


Consider a total number of people demanding space on a leg


	there are at least 4 different fares offered


	a certain fraction of the demand qualifies for each fare


	this forms a 4 step "fare distribution"


	a leg that is part of a network has hundreds of "steps"


	the fare distribution can be thought of as a "line"





We look at two pictures: 


		a "real" distribution


		a simple one for illustrating this talk


��EMBED Excel.Chart.8 \s�����EMBED Excel.Chart.8 \s����Bid-Prices With Many Fares


Known Demand





Early bid-price discussions for networks:


	a large number of Origin-Destination demands by fare class


	a Linear Programming solution for shadow cost of each leg





Heuristic approximation of same:


	allocate all demands to all legs without capacity limits


	sort each leg's demands to get fare distribution


	cut each distribution at capacity for leg


	observe bid-price for leg


	allocate again using only demands which pass bid-price test


	iterate to closure











Note: I like the heuristic because you can treat "buy up" and "reroute" of spilled demand in each interation.


��EMBED Excel.Chart.8 \s����Calculating Bid-Price


There is a demand distribution





The other approach is to fix the fare and admit demand is uncertain


	consider a "bucket" of demand at its average fare


	recognize demand forecast has a mean and variation





We look at the common example from nested bucket theory: EMSR


	EMSR distribution is a distribution of demand outcomes


	Fare is treated as the expected fare for the fare-class bucket
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The problem needs to address distributions in both dimensions


	Fares


	Demand Forecast





We illustrate using our fare distribution diagram
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When capacity is well below demand


	it looks like the fare distribution case with fixed demand





When capacity is just short of mid-point expected demand


	bid-price is higher than the fixed demand case


	this satisfies our instinct to protect seats for high fare surprises


	can be above or below EMSR, depending on how many buckets





When capacity is just above mid-point expected demand


	it gives a bid-price above zero


	this satisfies our instinct that the seat might be full


	the taper in value resembles the EMSR distribution's tail


	fixed demand (LP?) solutions give zero





When capacity is well above demand


	bid-price does go to zero


�A robust heuristic should pass four tests:








(1) It should give answers near optimum under normal circumstances.  





(2) It should have no silly answers at possible extremes.  





(3) It should be tested by a simulation with optima found by exhaustive search. 





(4) The test should be at least one assumption more complicated than the assumptions used to frame the rule.








�Networks:  Combinatorial Aspects





Single leg nested fare class problem had combinatorial aspects


		several possible full/open protect space "states" to evaluate


		"optimum" should test against each state & its likelihood


		many schemes optimized for only one "state"





Bid-prices remove combinatorial aspects from single leg problem	


		no more some-open/some-full problems





Networks re-introduce the combinatorial aspects


		systems so far combine a bid-price AND a max bookings


		combinatorial is which LEGS are open or closed


		several possible who-closes-first states to evaluate


		"optimum" is tested against each state & its likelihood


		


This complication is beneficial:  


 Combined bid and max bookings rules are better than bid only rules.


�A Decision Tree


for a three fare class single leg case





Protect B fare class against lower M  (Y>B>M) Conventional (serial) nesting


Y protect level is already set  





CONDITIONS FOR TESTING MARGINAL VALUE OF a "B' SEAT


B protect space full with B demand?


   -->YES => add an M seat to B protect count based on B$ vs M$         (28%)


   --> NO => Y+B protect space full with Y+B demand?  


         ->YES => add an M seat to B protect count based on Y$ vs M$    (29%)


         ->NO => add an M seat to B protect count based on 0$                (43%)





�SYMBOL 183 \f "Symbol" \s 10 \h� 28% is the probability that the B demand exceeds the current B protect


�SYMBOL 183 \f "Symbol" \s 10 \h� 29% is the probability that the combined B+Y demands exceed the 			current B+Y protect space, conditional on the B demand NOT 	exceeding the B protect.


�SYMBOL 183 \f "Symbol" \s 10 \h� 43% is the probability that neither B nor B+Y exceed protect spaces





source: "Decision Tree View of Yield Management Optimization" prepared for AGIFORS 93 YM
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