Statistics Calculator

Description:

One of the biggest complaints about a statistics course (obviously, there are many complaints) is the tedious work of entering the same equation over and over (and over and over).  This Calculator will take away a lot of that tedious work associated with a class.  If used correctly, this excel file is worth its weight in gold as it should be a huge time saver.  I have done over 100 statistics projects for students (with really high marks each time) and use this all the time.  Instead of continuing to put formulas into your calculator to compute confidence intervals, test statistics, and sample sizes, this calculator will compute with only a few inputs in no time!
Three worksheets are provided: Confidence Interval, Hypothesis Testing, and Sample size determination.

EXAMPLE1:

Compute a 95% confidence interval for a sample of 50 items, where the mean was computed to be 20, and the population standard deviation is known to by 10.
Solution:

Note that since the population standard deviation is known we can use the “z” interval

Step1: make sure you are on the “confidence interval” worksheet (there are 3 worksheets)

Step2: Work under the heading: 

	Confidence Interval "Z" MEAN

	


Step3: in the cell next to alpha enter .05

Step4: in the cell next to Mean enter 20

Step5: in the cell next to Standard deviation enter 10

Step6: in the cell next to sample size enter 50

Your spreadsheet should look like this (note don’t enter anything in the cell next to “z” it updates automatically):

	Alpha
	0.05

	z
	1.959964

	Mean
	20

	Standard Deviation
	10

	Sample Size
	50

	
	

	Lower Confidence Value
	17.22819

	Upper Confidence Value
	22.77181


This gives you a 95% CI of (17.22, 22.77)

It’s that easy!
Example 2: Proportion Hypothesis Test
Let’s do a harder example involving Hypothesis testing:

Suppose a team of eye surgeons has developed a new technique for a risky eye operation to restore sight.  Under the old method it is known that only 30% of the patients will recover their eye sight.   Now, suppose 225 procedures were performed with the “new” technique and there were 88 that successfully regained their sight.  Can we claim this method is better than the new one? What is the p-value? (test at the 1% level) 

Solution:

Notice this is an “Upper tail” hypothesis

Ho: p=.3

H1: p>.3

Now we need to compute the test statistic (see below…it’s in your text book):
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Now to compute the test statistic with the EXCEL calculator, do the following:

Step1: make sure you are on the “Hypothesis Test” worksheet (there are 3 worksheets)

Step2: Work under the heading: 

	Hypothesis Test Proportion

	


Step3: in the cell next to alpha enter .01 (the problem wants to test at 1%)

Step4: in the cell next to Null enter .3

Step5: in the cell next to P-hat enter .39 (to be exact enter =88/225=.39111)

Step6: in the cell next to sample size enter 225

The Spread sheet should now look like:

	Alpha
	0.01
	

	Null
	0.3
	

	P-hat
	0.39
	

	Sample Size
	225
	

	
	
	

	Test Statistic: Z
	2.945941518
	

	
	
	

	Critical Value: 2 Tails
	-2.575829304
	2.575829

	Critical Value: 1 Tail Upper
	2.326347874
	

	Critical Value: 1 Tail Lower
	-2.326347874
	

	
	
	

	p-value: 2 Tail
	0.003219733
	

	p-value: 1 Tail Upper
	0.001609866
	

	p-value: 1 Tail Lower
	0.998390134
	


We computed the test statistic to be ~2.95

And the critical value or a 1 tail upper at 1% is 2.33 

And the p-value for a 1-tail “upper” test is .001609866

Conclusion:
Since our p-value is <.01 we reject the null.  (or because our test statistic (2.95) is greater than the critical value (2.33))

Again, it’s that easy!
Example 3: Sample size determination

The last worksheet contains calculations for sample size determination for both ‘mean’ and ‘proportion’

Example: A wildlife study is designed to find the mean weight of a salmon caught by an Alaskan fishing company.  As a preliminary study a sample of 50 fish were caught and weighed.  The standard deviation was computed to be s=2.15 lbs.  How large a sample should be taken to be 99% confident that the sample mean is within .2 lb of the true mean weight.

Step1: make sure you are on the “Sample Size Determination” worksheet (there are 3 worksheets)

Step2: Work under the heading: 

	Sample size determination: MEAN

	


Step3: in the cell next to alpha enter .01

Step4: in the cell next to Standard deviation enter 2.15

Step5: in the cell next to Margin of Error enter .2

The spread sheet should look like this:

	Alpha
	0.01

	z
	2.575829

	Standard Deviation
	2.15

	Margin of Error
	0.2

	
	

	n
	767


So the sample sized needed is “767” salmon to obtain a margin of error of .2

Isn’t statistics fun!
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