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Introduction to Excel IV:  Optimization and Solver

I. Housekeeping – Put the names of all the group members on the first sheet of an Excel workbook.  Save the file with the name Excel2Name1Name2Name3.xlsx where Name1, Name2, etc are group member names.

Overview – We have looked at using Goal Seek to solve an equation, finding what input gives a desired output.  However, we often want to find the input that produces the “best” output, where best is either highest or lowest depending on what we are measuring.  We use Solver to optimize an equation.  

II. Creating a quadratic model in for revenue and profit

In economics it is generally assumed that the demand price of an object is a linear function of the quantity sold.  Revenue is then quantity times demand price for that quantity.  The cost of producing a quantity of goods is a fixed cost plus the quantity time the unit cost.  Profit is revenue minus cost.  In equations:






Profit and Revenue will be downward facing parabolas.  When we graph a parabola, there are a number of interesting points we want to find.  The includes the x and y intercepts (where the graph crosses the x or y axis) and the vertex (the high or low point of the graph). 

A) Set up the following table and extend it to .

	
	A
	B
	C
	D
	E

	1
	m
	100
	
	
	

	2
	b
	-0.5
	
	
	

	3
	fixed cost
	1000
	
	
	

	4
	unit cost
	16
	
	
	

	5
	
	
	
	
	

	6
	q 
	demand price
	revenue
	cost
	profit

	7
	0
	=B$2*A7+B$1
	=A7*B7
	=B$3+B$4*A7
	=C7-D7

	8
	10
	=B$2*A8+B$1
	=A8*B8
	=B$3+B$4*A8
	=C8-D8



B) Inset a marked scatter of profit with respect to .  Note that the break-even points (where profit is zero) occur at about  and .  The profit reaches a maximum at about .  We want to use Solver to find those value more exactly.
(On my version of Excel, Solver is on the Data tab.  You may need to load it.  On my version of Excel, I can go to the Tools Menu and select Excel Add-Ins.  I then Make sure Solver is selected.  If this does not work on your version, google “Excel Load Solver” for help.)
Use Solver to find the break-even points.  The Objective is the cell we want to set to zero.
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Now to find a maximum, we use Solver again but choose maximum rather than Value of.

C) Repeat the process, but with values , , 800 and .

D) Considering endpoints and constraints.  If our equations represent phenomena from the real world, they are only good within a specified range.  We cannot sell a negative quantity of goods.  In most situations there is also a maximum we can sell based on our suppliers.  Consider the case where , , 800 and .  Add in the factor that we can only produce 200 units.  Solver tries to give an answer outside that range.  We need to add a constraint that the cell with quantity is less than or equal to 200.
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Find the constrained maximum for this problem.



III. A return to variables and parameters.
Recall from the last worksheet the formula for payment of a loan.  For example, the monthly payment on a loan is 

Where  is the monthly payment,  is the monthly interest rate, and  is the length of the loan in months.  We start with the same setup where  is a function of  and .  In this case we would like to consider r as a function of t.  We fix M with a constraint, and then solve for  allowing  to change.

A) I can afford a monthly payment of $200 for a loan of $5,000.  Find the length of the loan if the interest rate is 6% annually. 

When you finish your worksheet, make sure to share copies with the group and then submit it on blackboard.
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