2303 13 A2P2 soln
Mini Case – Tim Hortons
	
PLAN
(2 pts)
	
Setup: State the objective

	
What should you do:- continue the current operation, hire a fourth server, or rent faster dispensing machines?


	
[bookmark: _GoBack]DO (6 pts)
	
Mechanics:

Customers arrive at random times independent of each other so the distribution of the number arriving in any period of time is Poisson.


	
Large format tables and graphs (if any) are placed below this PLAN/DO/REPORT table

There are 3 options to analyse:

(1) Current Operation (2pts)
We can serve 3 customers in 1.8 minutes, so we need to calculate the probability of more than 3 customers arriving in 1.8 minutes. The arrival rate is λ = 1.8/0.8 = 2.25  customers per 1.8 minutes.

P(>3) = 1-P(0)-P(1)-P(2)-P(3)
	P(0) =
	0.105399

	P(1)=
	0.237148

	P(2)=
	0.266792

	P(3)=
	0.200094

	
	

	P(>3)=
	0.190567



(2) Hire a fourth Server ($36,000) (2pts)
We can serve 4 customers in 1.8 minutes, so we need to calculate the probability of more than 4 customers arriving in 1.8 minutes. The arrival rate is λ = 1.8/0.8 = 2.25  customers per 1.8 minutes.

P(>4) = 1-P(0)-P(1)-P(2)-P(3)-P(4)
	P(0) =
	0.105399

	P(1)=
	0.237148

	P(2)=
	0.266792

	P(3)=
	0.200094

	P(4)=
	0.1125
3

	
	

	P(>4)=
	0.078014

	
	



(3) Faster Dispensing Machines ($23,000) (2pts)
We can serve 3 customers in 1.3 minutes, so we need to calculate the probability of more than 3 customers arriving in 1.3 minutes. The arrival rate is λ = 1.3/0.8 = 1.625  customers per 1.3 minutes.

P(>3) = 1-P(0)-P(1)-P(2)-P(3)
	P(0) =
	0.196912

	P(1)=
	0.319981

	P(2)=
	0.259985

	P(3)=
	0.140825

	
	

	P(>3)=
	0.082297





	
REPORT(2pts)
	
Conclusion: State the conclusion in the context of the original objective.


	
The current operation is unsatisfactory since the chance of customers arriving faster than they can be served is >10%.
Either of the other options is fine since in each case the probability is reduced below 10%.
We should rent faster dispensing machines since this is less costly than hiring a fourth server.









