Math 110 Cell phone planning project
Due Wednesday, 2007-11-07 by 4pm

You work for a small landscaping company, and the boss needs to decide on a new cell phone plan.  You have been selected to look up the options and write a report recommending what to do.  In initial discussions with the boss, it was suggested that you take the average number of minutes each month and decide which plan to use based on that average.  Also, the boss says to avoid overage, because everyone knows that overage is bad.  However, you may decide not to follow the boss’s suggestions if you can provide numbers that back you up.  Here are the available plans.  None of them allow any rollover.
	 
	Base

Minutes
	Monthly

Fee
	Additional

Minutes

	Plan#
	
	
	

	1
	450
	$40 
	$0.45 

	2
	900
	$60 
	$0.40 

	3
	1350
	$80 
	$0.35 

	4
	2000
	$100 
	$0.25 

	5
	4000
	$150 
	$0.25 

	6
	6000
	$200 
	$0.20 


Your report should be structured and typed like a paper, rather than like an ordinary math homework assignment.  That is, it should be mainly paragraphs, with numbers included as needed (which is fairly often).  Be sure to spell check as usual.  You should discuss each of the following points (each main bullet is worth 4 points unless noted otherwise.)
· Write an introduction to your paper.

· What simplifying assumptions are you making?
· Considering only a single month’s usage, draw a graph (using Excel or some other software) of the total monthly cost as a function of minutes used, for each of the 6 plans, hopefully on one chart.  Make sure your labels are good.  Hints:
· I suggest using lines of different colors for the different plans, and making a legend off to the side.
· You only need to plot 3 points per plan, then connect them appropriately.
· This graph will make some of the later parts easier for you to calculate, because you will be able to quickly look up the best plan for a given number of minutes.
· You might also want to produce a zoomed-in graph based on the numbers included below.

· Is it always true that “overage is bad”?  Give a simple numerical example or two (based on a single month, not on a whole year of complex usage) of some number of minutes where the cheapest thing to do will end up using overtime minutes.  
Your company has a very seasonal workload: during the three months of summer, you use 2600 minutes per month, but during the 9 off-season months, you use only 300 minutes per month.  We start with some extremely simplified models:
· If all your months were like summer months, which plan would be best?  What would be the resulting monthly cost? You could call this a worst-case-scenario analysis.

· If all your months were like off-season months, which plan would be best?  What would be the resulting monthly cost? You could call this a best-case-scenario analysis.
· If you could switch plans each month with no switching penalty, what would be your best overall strategy?  What would be the resulting yearly cost?
And now for a little more complicated calculation (though it’s still simpler than the real calculation):
· What is the average monthly number of minutes you use? (hint: it’s not (2600+300)/2=1450)
· If you just used the avg. number of minutes each month, which plan would be best?  What would the yearly cost be?
And now for the most accurate calculations:

· What would your actual (i.e. 2600 minutes/month in the 3 summer months, 300 minutes/month in the other 9) yearly cost be if you signed up for Plan #1?  Repeat for Plan #2, #3, etc. up to #6.  This bullet is worth 20 points total.
· Make a graph (using Excel) of total cost vs. plan number.  It should have proper labels, it should be to scale, etc.
· Ultimately, what plan would you choose?
· What do you think of the idea of choosing a plan based on average usage?  Quantify how good or bad the idea is.
· Describe situations where it is a good idea to choose a plan based on average usage, if there are any.
· Write a conclusion to your paper.  Include a summary of what you’ve learned, especially about best-, worst-, and average- case planning.
Creativity is also encouraged.  If you can think of mathematically relevant things to include that we haven’t mentioned here, please include them. One example would be allowing unused base minutes to roll over, and doing the appropriate calculations.
