Biostat 212, Summer 2015

Lab 4, Due 8/25/15

Lab 4

The purpose of this lab is to familiarize you with spreadsheet programs such as Microsoft Excel.  While Excel can be used to record data in rows and columns, this function is neither a good use of Excel’s spreadsheet functions, nor a good way to store data.  Three better uses of Excel are: doing repetitive calculations; making figures; and doing multi-step complex calculations (modeling).  We will practice each of these applications during this lab period.  
NOTE: The Appendix (see last page in this handout) shows how the three “tabs” in the file should look when you finish.
Part 1: Doing repetitive calculations

1) Open Microsoft Excel and start with a fresh empty spreadsheet.
2) Your first task will be to create a spreadsheet that converts probabilities into odds, and then into log-odds.  Put an appropriate title in cell A1 in Sheet 1, and make the title font size 14 and bolded.  Save the file using our standard format (Lab4_PletcherM.xls, substituting your name).
3) We want to demonstrate how odds are almost equal to probabilities at low values, and diverge as the probability increases.  So we’ll need to generate a column of probability values ranging from 0.01 (1%) to 0.99 (99%) that we will convert in a later step.  Type in the first value only (0.01) in cell A5.

4) You could type in all these values by hand, but let’s not waste our time on that.  We’re going to use formulas to increment up by units of .01 all the way to .99 (numbers should fill cells A5-A103).  Go to cell A6, and type “= A5 + 0.01” (without the quotes), and see what happens.  Cell A6 now displays 0.02.  Excel has recognized the text we typed into the cell as a formula (because we started the text with an equals sign), and displays not the formula, but the RESULT of the formula, which adds 0.01 to the value it gets from cell A5.  Now change the value in A5 to 0, instead of 0.01, and see what happens – the value in A6 changes too.  Change it back to 0.01.  So far we have not saved any time – it would have been quicker to just type in 0.02 than to type in the formula.  The time savings comes in the next step

5) Copy and paste the contents of cell A6 into cells A7-A103.  You do this by putting your cursor on A6, pressing control-C, highlighting cells A7-A103 (dragging the cursor over these boxes), and then pressing control-V.  You should see the values in the cells increasing smoothly by increments of 0.01 up to 0.99.  Go to cell A101, and look at the formula.  It should say, “=A100+0.01”.  You never typed A100, but Excel knew what you meant when you copied and pasted – you meant take the cell ABOVE, and add 0.01.  As a default for copying formulas, Excel assumes that you mean the RELATIVE position of the cells references, not the ABSOLUTE position.  If you want Excel to always go to that particular cell, even in copied formulas, use $’s in the cell reference: $A$6 instead of A6.  Try this instead in cell A7, copy and paste, and see what happens, then change it back to the way it was (without the $’s).

6) Let’s add a couple of extra interesting values: type in .001 in cell A4, and .999 in cell A104.

7) Now label the column, “Probabilities” by putting text in cell A3.

8) To make it clear what the numbers are, have Excel format them as percentages instead of proportions, and adjust the decimal places so the cell in A4 shows 0.1%.  

9) Now we’re ready for the conversion to odds.  You might know the formula?  Here it is:

Odds = Probability/(1-Probability)

Create a formula in cell B4 that displays the odds of the probability shown in cell A4.  You should see the value 0.001001 displayed on the spreadsheet.

10) Now copy and paste that formula into cells B5-B104.  You should see smoothly increasing numbers going from 0.001001 in cell B4 to 999 in cell B104.  Label this column, “Odds”.

11) Now create and label a column for “Log-odds”.  Excel provides a function that will work here: = ln(x).  Substitute a cell reference for “x” in this formula.

12) Now we’ll create 3 nonsense columns just to demonstrate how useful the “$” character can be.  Type “Strange multipliers:” in E3, and right-justify it.  Type “-1” in F3, “10” in G3, and “100” in H3.  Now, in each column, we want to show the product of multiplying the number in the log-odds column with the Strange Multiplier number at the top of the column (see Appendix for illustration).  Type a formula in F4 that does this, and that you can copy and paste without modification into all cells between F4:H104 (3 columns x 101 rows = 303 cells) that does the same thing.  Hint: you will need to use 2 “$” characters in the cell references in the formula – one in front of a number, and one in front of a letter.  Try to do this without “$” – you can’t!  Leave these columns in the spreadsheet (we’ll grade the formula), but you can ignore them for the rest of the lab.
13) You should now have three columns (besides those three created in Step 12) showing the probability, the odds, and the log-odds of probabilities.  Adjust the width of the columns so you can see the whole word “Probabilities” (by clicking on the divider between the “A” and “B” column headings at the very top of the spreadsheet and dragging the divider sideways), and center the column headings in cells A3-C3 (using the button, just like in Microsoft Word) so everything looks neat and tidy.
14) Take a moment to admire your work…and see how the probability and the odds are very similar at low probabilities, and very different at high probabilities.  Now double-click on the tab at the bottom that says, “Sheet 1”, and rename it, “Conversion”.

Part 2: Making Figures

15) Now we’re going to look at the results graphically.  Look at the last page in the assignment – this is what we’re shooting for.  Start by highlighting cells A3-C104, and with those cells highlighted, Insert(Scatter plot.  
16) Let’s make 2 formatting adjustments to improve readability and ease of interpretation.  First, format the y axis and set the minimum value to -10 and the maximum to 10.  This will exclude the major outliers, and allow you to see the rest of the graph more clearly.  Do the same thing with the X-axis, changing the maximum to 1.0 (i.e., 100%).

17) Now see if you can figure out how to make the chart a new sheet, as opposed to an object in the current sheet.  Try right-clicking (or control-clicking for Macs) or otherwise finding the “Move Chart” or “Location” functionality. Name the new sheet, “Conversion graph”.
18) Admire your work, adjust as you like.  Notice, for example, the odds and log-odds values at a probability of 50%, that the log-odds is not bounded by 0, and that the log-odds distribution is symmetric.  These are some of the reasons that logistic regression works…but you’ll learn about that in a different class.

Part 3: Doing multi-step complex calculations (modeling)

19) Now, for your last task, you will create a small model that will calculate sample sizes for t-test type analyses.  Select a fresh sheet (Sheet 2) within the same file, and label cell A1, “Sample Size Calculator – T-tests” (bolded, font size 14).

20) Label the first column “Inputs” in cell A4, bolded, and in the cells below (A5-A10), enter names of the inputs you use for sample size calculations: Mean in sample 1, Mean in sample 2, SD, Beta error, Alpha error, and 2-sided test? (Y/N).

21) Enter in this sample data into the adjacent cells in column B (B5-B10):

Mean in sample 1

5

Mean in sample 2

8

SD



6

Beta error


0.2

Alpha error


0.05

2-sided test? (Y/N)

Y

Now highlight B5-B10, and change the text color to red.  Adjust the width of column A so that all the text is visible.

22) Now put a label in cell D4 – “Calculations”, bolded.  In the cells below (D5-D9), enter: Difference in means, Standardized effect size, Power, z-beta, and z-alpha.  In the adjacent cells (E5-E9), enter formulas that calculate these values.  Remember that:

Standardized effect size = difference in means/SD

should be .5 (rounded)

Power = 1-beta error





should be 80% (express as a percent)

Here is the formula for z-beta:

z-beta = -NORMINV(beta error, 0, 1)


should ~= 0.84


The formula we use for z-alpha depends on whether the test is 2-sided or 1-sided:

2-sided: 
z-alpha = -NORMINV(alpha error/2, 0, 1)


should ~= 1.96

1-sided: 
z-alpha = -NORMINV(alpha error, 0, 1)


should ~= 1.64 
Use an “if” statement that uses your answer in B10 to decide which formula to use for the alpha error.  Here is the syntax for the “if” statement:

=if(Boolean statement, value if Boolean statement is true, value if Boolean statement is false)

Or, simplified:

=if(Boolean, then value, else value)

And remember that for an Excel Boolean statement with an “equals” in it, use a single equals sign (“=”; instead of “==” with Stata Boolean statements).  Here’s an example:

if(A1=“You like Stata”, “You are cool”, “No comment”)

Note that I could have replaced “You are cool” with a number or any type of formula.  If you use text (such as “Y” or “N”) instead of a number, make sure it is surrounded by quotation marks.  Craft your “if” statement in box E9, and try it out by changing the value of B10.  It should alternate between 1.96 and 1.64.
23) Now put a label in cell G4 – “Sample size for each group”, bolded.  In cell G6, put a formula that calculates the sample size for each group.  Adapted from Designing Clinical Research (DCR), Appendix 6.A (page 85), here is the formula:

N = ((z-alpha + z-beta)^2) * 2 / standardized effect size^2

should be 62.79

Change the format of this cell to Blue text, bolded, and a number with no decimal places.  And then put a dark border around it with the Borders button on the toolbar, and center the number within the cell.  

24) Now change the mean in sample 1 to 4, and see what happens – should get N = 35.  Change whatever inputs you like, check against the table in DCR on page 85, and check against Stata’s estimate using Stata’s “power and sample size” function, which you can find in the Statistics menu.  Neat!  It was a bit of work, but if you save the file, you never have to do it again!  That’s the beauty of Excel.  Note the format of this spreadsheet – inputs grouped on the left and labeled with red, calculations elsewhere (can also put on a separate sheet), and output on the same sheet with the inputs, labeled in a different color and boxed.  You can do it however you like – this is my style – just make sure it’s clear.

25) Rename Sheet2, “Power calc”, save the file, and upload it to the website by the beginning of class next week.
Appendix.  Illustration of what your three “tabs” should look like, approximately.

	Conversion of probability to odds
	
	
	

	
	
	
	
	
	
	
	

	Probabilities
	Odds
	Log-odds
	
	Strange multipliers:
	-1
	10
	100

	0.1%
	0.001001001
	-6.90675478
	
	
	6.906755
	-69.0675
	-690.675

	1.0%
	0.01010101
	-4.59511985
	
	
	4.59512
	-45.9512
	-459.512

	2.0%
	0.020408163
	-3.8918203
	
	
	3.89182
	-38.9182
	-389.182

	3.0%
	0.030927835
	-3.47609869
	
	
	3.476099
	-34.761
	-347.61

	…
	…
	…
	
	
	…
	…
	…

	97.0%
	32.33333333
	3.47609869
	
	
	-3.4761
	34.76099
	347.6099

	98.0%
	49
	3.891820298
	
	
	-3.89182
	38.9182
	389.182

	99.0%
	99
	4.59511985
	
	
	-4.59512
	45.9512
	459.512

	99.9%
	999
	6.906754779
	
	
	-6.90675
	69.06755
	690.6755
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	Sample Size Calculator - T-tests
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Inputs
	
	
	Calculations
	
	Sample size for each group

	Mean in sample 1
	5
	
	Difference in means
	3
	
	
	
	

	Mean in sample 2
	8
	
	Standardized effect size
	0.5
	
	63
	
	

	SD
	6
	
	Power
	80%
	
	
	
	

	Beta error
	0.2
	
	z-beta
	0.841621
	
	
	
	

	Alpha error
	0.05
	
	z-alpha
	1.959964
	
	
	
	

	2-sided test? (Y/N)
	Y
	
	
	
	
	
	
	


** - Procedure differs somewhat for most recent version of Excel
6


