t-tests in Excel

Single sample tests

Single-sample t-test

Excel doesn’t have a single-sample t-test built in as a simple function.  Instead you will need to calculate the t-statistic, and then use the TDIST function to get a P-value.

Put your data in column A.  Then in cells B1: C8, enter the following:

	Sample mean
	=AVERAGE(A:A)

	Sample standard deviation
	=STDEV(A:A)

	Sample size
	=COUNT(A:A)

	0
	<enter null hypothesis value here>

	t-statistic
	=(C1-C4)/(C2/SQRT(C3))

	P-value (two-tailed; H0: X=0)
	=TDIST(ABS(C5), C3-1, 2)

	P-value (one-tailed; H0: X<=0)
	=IF(C5>0, TDIST(C5, C3-1, 1), 1-TDIST(-C5, C3-1, 1))

	P-value (one-tailed; H0: X>=0)
	=IF(C5>0, 1-TDIST(C5, C3-1, 1), TDIST(-C5, C3-1, 1))


The reason we have to do the complicated stuff with the absolute value function (for the two-tailed test) and the IF function (for the one-tailed test) is that the TDIST function won’t accept a negative value of the t statistic (thanks, Microsoft!).
I’ve given you the formulas for all three P-values; obviously, in any given application, you would only want to use one!

Two-sample tests

t-tests in the Data Analysis toolpak

NOTE: The Data Analysis tool should be at the bottom of the Tools menu in Excel.  If you don’t find it, you need to activate it by going to Tools -> Add-Ins, and selecting Data Analysis Toolpak and Data Analysis ToolPak – VBA.

The Data Analysis tool provides three types of t-tests: 

· Two-Sample Assuming Equal Variances

· Two-Sample Assuming Unequal Variances

· Paired Two Sample for Means

The choice is straightforward, depending on what kind of test you are doing.  In each case, you get a dialog box where you specify the locations of the two samples, the difference in means under the null hypothesis (typically zero, but you can test for other differences too), whether or not the data arrays you specified includes labels in the first row (this can make the output easier to interpret), and where to put the output.  There is also a place to specify “Alpha”; this is not used in calculating P-values, but the output will include the critical values of the t-distribution associated with the value of alpha that you specify.
Output of all of them looks similar to the table below.  Below some summary statistics, you will see the t statistic and a couple of P values.  Note that the sign of the t-statistic is the same as the sign of the difference between the first sample mean and the second sample mean; in this case, the fact that it is negative shows that the first mean is smaller than the second.

	t-Test: Two-Sample Assuming Unequal Variances
	

	
	
	

	 
	ungrazed H'(loge)
	grazed H'(loge)

	Mean
	3.010175743
	3.132004092

	Variance
	0.165079592
	0.1090343

	Observations
	26
	26

	Hypothesized Mean Difference
	0
	

	df
	48
	

	t Stat
	-1.18650483
	

	P(T<=t) one-tail
	0.120631304
	

	t Critical one-tail
	1.677224197
	

	P(T<=t) two-tail
	0.241262607
	

	t Critical two-tail
	2.010634722
	 


Interpreting the output:

1. If you are doing a two-tailed test, the quantity labeled “P(T<=t) two-tail” is your P-value

2. If you are doing a one-tailed test, and the difference between your sample means is in the direction specified by HA, then the quantity labeled “P(T<=t) one-tail” is your P-value.

3. If you are doing a one-tailed test, and the difference between your sample means is in the direction specified by H0, then subtract the quantity labeled “P(T<=t) one-tail” from one to get your P-value.
There is also a worksheet function, TTEST, that returns just the P-value from the t-test.  This is useful if you want to apply a test repeatedly.  The usage is as follows (taken from the Excel help page):
TTEST(array1,array2,tails,type)

· Array1    is the first data set.

· Array2    is the second data set.

· Tails    
specifies the number of distribution tails. If tails = 1, TTEST uses the one-tailed distribution. If tails = 2, TTEST uses the two-tailed distribution.

· Type    is the kind of t-Test to perform.

	If type equals
	This test is performed

	1
	Paired

	2
	Two-sample equal variance (homoscedastic)

	3
	Two-sample unequal variance (heteroscedastic)


Note that if you are doing a one-tailed test, you still need to decide whether or not to subtract the returned value from one to get your P-value, based on whether the observed difference in means is in the direction specified by the null hypothesis or the alternate hypothesis.

