Microsoft Excel Primer
This primer provides the basics on the following commands and features of Excel:  Analysis ToolPak, arithmetic operators, Auto-Calculation feature, Average, Binomial Distribution, Count If command, Exponential Distribution, Gamma Distribution, If command, Maximum, Median, Minimum, Mode, Normal Distribution, Percentiles, Quartiles, Random Number, Scatter Plots, Solver feature, and Table feature.

	Operation
	Syntax
	Example
	Explanation

	Analysis ToolPak
	Is added through the TOOLS → ADD INS → ANALYSIS TOOLPAK menu 

Note:  Contains built in help commands.
	
	Provides a large list of predefined statistical tools to include regression and descriptive statistics.

	Arithmetic Operators
	+, -, *, /, ^
	
	As listed are add, subtract, multiply, divide, and power.

	Auto-Calculation
	To turn this feature off go to TOOLS → OPTIONS → CALCULATION tab and set it to manual. 
	
	Excel will regenerate all random numbers periodically and when the document is saved.  This creates a lot of problems for simulations.

	Average
	=AVERAGE(number 1, number 2….)

=AVERAGE(range)
	=AVERAGE(3,-1,4,55,6,12)

=AVERAGE(A1:A100)
	Gives the average of a list of numbers.

	Binomial Distribution
	=BINOMDIST(# successes, trials, probability of success, cumulative)
	=BINOMDIST(6, 10, 0.75, FALSE)
	The example to the left would provide the answer to X~BINOM(n = 10, p = 0.75) where we want P(X = 6).

	 Count If
	 =COUNTIF(range, criteria)
	=COUNTIF(A1:A100, “>2”)
	The example at the left would determine how many of the cells from A1 to A100 have a value greater than 2.


	Operation
	Syntax
	Example
	Explanation

	Exponential Distribution
	  =EXPONDIST(x, lambda, cumulative)
	=EXPONDIST(5,0.25, TRUE)
	The example shown would give the result of P(0 < X < 5) where X ~ Exp(λ = 0.25).

	Gamma Distribution
	 =GAMMADIST(x, alpha, beta, cumulative)
	=GAMMADIST(12, 2, 5, TRUE)
	The example shown gives the result of P(0 < Y < 12) where   Y ~ Gamma(α = 2, β = 5).

	If 
	=IF(logical_test,value_if_true,value_if_false)


	=IF(A1>A2, “Bigger”, “Smaller”)
	If the numerical value in cell A1 is larger than cell A2 it would return “Bigger” otherwise it would return “Smaller.”  IF statements can be nested.

	Maximum
	=MAX(number 1, number 2,…)

=MAX(range)
	=MAX(3,-1,4,55,6,12)

=MAX(A1:A100)
	Returns the maximum value of a list of numbers.

	Median
	=MEDIAN(number 1, number 2,…)   
	=MEDIAN(3,-1,4,55,6,12)

=MEDIAN(A1:A100)
	Returns the median value of a list of numbers.

	Minimum
	=MIN(number 1, number 2,…)

=MIN(range)
	=MIN(3,-1,4,55,6,12)

=MIN(A1:A100)
	Returns the minimum value of a list of numbers.

	Mode
	=MODE(number 1, number 2,…)

=MODE(range)
	=MODE(3,-1,4,55,6,12)

=MODE(A1:A100)
	Returns the mode of a list of numbers; if there is no mode for the numbers the #N/A error is returned.

	Normal Distribution
	=NORMDIST(x,mean,standard_dev,cumulative)
	=NORMDIST(3, 10, 1, TRUE)
	The example shown gives the result of P(-∞ < V < 3) where                                  V ~ Normal(μ = 10, σ = 1).

	Percentile
	=PERCENTILE(range, k)
	=PERCENTILE(A1:A100, 0.3)
	Example shown would give the 30th percentile for the list of numbers.

	Quartile
	=QUARTILE(range, q) where q = 0, minimum; q = 1, Q1; q = 2, Q2; q = 3, Q3; q = 4, maximum
	=QUARTILE(A1:A100, 1)
	Example shown would provide the first quartile.

	Random Number
	=RAND()
	=RAND()
	Creates a random number between 0 and 1.
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Scatterplots (continued)
[image: image2.png]21|

Zu Bls %, %%
811~ #
AL B ]
1 3 =
2 4 petarence [SET|
3 6
4 12 =
5 15 *
6 3 ®
7 2 s — -
8 1 . RSN =
9 1 Ao T oo e
10 05 N
[ 1 . :
Seris

i S e Tl el i o

Name: =
Xvaues: [=sheetuisastsasio =
YValues: [=sheetuissstisssio =

= e e ]

Erish





Hit the “Next” tab and complete the plot.  Click on the different portions of the scatter plot to customize it to your needs.  

You can modify the axes, scale, font, and appearance of the plot.

Solver
The Solver is a built in feature of Excel that lets us solve equations and find maximum and minimum values to equations.  It is an extremely powerful and useful feature of Excel.  The Solver is found under the “Tools” menu.  Here are the basics behind the Solver feature:
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	About the Solver Parameters dialog box
Set Target Cell:
Specifies the target cell that you want to set to a certain value or that you want to maximize or minimize.  This cell must contain a formula.
Equal To:
Specifies whether you want the target cell to be maximized, minimized, or set to a specific value.  If you want a specific value, type it in the box.
By Changing Cells:
Specifies the cells that can be adjusted until the constraints in the problem are satisfied and the cell in the Set Target Cell box reaches its target. The adjustable cells must be related directly or indirectly to the target cell.
Guess

Guesses all nonformula cells referred to by the formula in the Set Target Cell box, and places their references in the By Changing Cells box.
Subject to the Constraints:
Lists the current restrictions on the problem.


Solver (continued)

Let’s try a fairly simple example with the Solver.  Let’s assume we want to solve x + 3 = 15.  This is how it would look.
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	Cell A3 is where the equation is, and that is what we set as the target cell in the Solver Parameters window.  The variable we want to change is in cell B1, so that is the cell we will identify that we want changed.  We want our equation equal to 15, so that is what is entered in the “Equal To” box in the Solver Parameters window.  Once this is done, all we need to do is hit “Solve.”
	Our solution is in cell B1.  The solution is placed in this cell since that is the cell we told the Solver to change in order to find a solution.


Table

The Table feature in Excel allows us to create a data table of values that are created when the row and/or column values are substituted into an equation.  The Table feature is an extremely useful and powerful feature of Excel.  The only drawback is that there is not a lot of help in Excel regarding the Table feature.


We will walk through an easy example using both row and column inputs in order to create our data table.  For example, let’s assume that the equation we are working with is x*y + 5 where x = (2, 4, 6, 8 ,10, 12, 14, 16, 18, 20) and y = (-10, -9, -8, -7, -6, -5, -4, -3, -2, -1).  The Table feature will simply and easily allow us to get all of the possible values to this equation.
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	Here is the initial set up.  Cell B1 holds the x-value, cell B2 holds the y-value, and cell B3 holds the constant.  Into cell B4 we enter the complete equation, namely =B1*B2+B3.  At this point we also put the first x and y-values into their appropriate cells.  We also create our row of x-values and our column of y-values.
	At this point we highlight the cell with the equation, B4, and the row of x-values and the column of y-values.  Next we go to the “Data” menu and click on “Table.”


Table (continued)
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	At this point we identify where all the values from the x row and y column will go into the equation.  Namely, we want the values from the row to go into cell B1 and we want the values from the column to go into cell B2.  Once this is done, we just click “OK.”
	Above is the completed table.
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