Formulas for Revised Spill Model

This note assumes you already know what the Revised Spill Model is.  If not, there are a number of documents ranging from an intuitive discussion in slide format to a 40 page technical paper available.

One of the improvements with the Revised Spill Model is easier algebra.  The old BASIC program has been rewritten and expanded; it still is usefull for printing tables of spill values.  Subroutines for use with EXCEL spread sheets have been developed; they reduce spill calculations to a simple function call.  But Spill calculations are no longer restricted to existing code.  The formulas are now simple enough to be coded as part of any larger program.  This means they can be added to LOTUS spread sheets, which cannot accept the subroutine form EXCEL allows, or SAS, PLI, FORTRAN, etc..

This note gives the Spill formulas.

The input parameters are K-cyclic and the C-factor.  Other inputs are Capacity, and Demand.  Thus:

Dem = Demand, the mean of the unconstrained demand distribution

Cap = Capacity, the seat count total on the aircraft

Kc = K-cyclic, the cyclic coefficient of variation.  That is, how much demand varies around its mean.  There is a memo on this.

Cf = C-factor, the parameter characterizing the yield management environment.  Often Cf=1.0

Define Sigma = Sqrt( (Kc*Dem)**2 + 2*Dem )

Define EffCap = Cap -  Cf * Sqrt(Cap)

Define Buffer B = (EffCap - Dem) / Sigma

Define Spill as passenger Lost:

       Spill = (Sigma/1.7) * Ln( 1 + exp(-1.7*B) )

Spilled Revenue will be 80% at the prevailing discount fare, 20% at average fare.

Define Full as % of flights which will be "full":

       Full = 1 / ( 1 + exp(1.7*B) )

Where

        Sqrt = the Square Root
        Ln = the natural (base e) logarithm

        exp = the exponential (ex)
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