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WEB-APPENDIX B
DERIVATION OF SPEED-UP CONDITIONS
In Appendix Table 1, we present the notations used for the proofs presented in this appendix. 

Appendix Table 1: Notations
	p
	=
	Coefficient of external influence
	T
	=
	Instantaneous time

	αA
	=
	Social influence from adopters
	NT
	=
	Cumulative sales up to time T

	αW
	=
	Social influence from waiting customers
	s
	=
	Sales 

	m
	=
	Market size
	WT
	=
	Waiting customers at any time T


In a diffusion environment with product scarcity, sales s# at time T is given by equation A1: 
                                                      (A1)

When, there is no product shortage and no waiting, equation A1 reduces to a standard Bass curve represented by equation A2:
                                                                                          (A2)

Brilliance is defined as a condition when an engineered delay in product release constrains the diffusion process and results in waiting customers, who in turn help in speeding up the diffusion process instead of slowing it down. Thus, as compared to an unconstrained diffusion process, the constrained diffusion process can reach a target penetration level (N/m) quicker. If indeed such a condition were to occur, there would be a point of intersection where the constrained sales curve (s#) would intersect the unconstrained sales curve s.  At this point, (N#T-1+s#T) will exceed (NT-1+sT) by a positive number δ. If the product release is appropriately throttled and released, one can have N#T-1~NT-1. We express this condition for brilliance in an inequality form as shown by A3.  

                                                                                                                     (A3)

Simplifying the expression in A3 by substituting A1 and A2, results in (Suppressing T-1 subscripts for parsimony):

                                                                                                                                                  (A4)  

Cancelling out common terms  is represented by A4 as: 
                                                                              (A5)

Since the existence of speedup necessitates, there are two possible values of W. First, W must be greater than 0. Second, solving A5 after factoring out the W term leads us to our first condition:
Condition1: For a given product-market –– specified by external influence, and social influences for both adopters and waiting customers, and –– if the number of waiting customers is within the domain of (0, WMAX] then speed-up is attainable, where WMAX is given by equation A6.
                                                                              (A6)

For WMAX to be > 0, the following condition must be satisfied:
                                                                                                           (A7)

Rearranging the terms leads us to our second condition: 
Condition 2: Diffusion process can speed up even under product shortage as compared to a standard Bass diffusion if the Social Influence ratio    exceeds a critical “speed-up threshold” as given by the right-hand side of equation A8.

Lastly, A7 can be rearranged in terms of p on the left-hand side to lead us to a third condition:
Condition 3: Speed-up can be achieved only if the external influence parameter p is less than or equal to a maximum value, pMAX,, given by:
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