TDIST and TINV
For some reason the developers of Excel wrote the TDIST and TINV functions to act differently than NORMSDIST and NORMSINV and other similar functions in Excel.

TDIST 

NORMSDIST(z) gives the probability (area) to the left of z.  

TDIST gives the area to the right of t; and on top of that it only works for positive values of t – you have to trick Excel to make it work for negative values of t.  And, of course, if you do want the area to the left of t it will equal 1 – (area to the right of t).

The general form of TDIST is = TDIST(t, degrees of freedom, 1 or 2).

The last argument, the 1 or 2, states whether you are doing a 1-tail or a 2-tail hypothesis test. This is because that, in general, TDIST is used to get the p-values for t-tests.

Now remember for “>” tests the p-value is the area to the right of t.  And, usually when you have a “> test” you will get a positive value of t.  So, for example if you get t = 2.46 and have 23 degrees of freedom, the p-value for the “> test” would be gotten by:  = TDIST(t,df,1) = TDIST(2.46,23,1).

For a “<” test, the p-value is the area to the left of t.  And, usually when you have a “< test” you will get a negative value of t.  Now because the t-distribution if symmetric, everything to the left of a negative value of t is everything to the right of the corresponding positive value of t.  So, for example if you get t = -1.76 and have 12 degrees of freedom, the p-value for the “< test” would be gotten by:  = TDIST(-t,DF,1) = TDIST(1.76,12,1).

For “≠” or 2-tailed test the p-value is gotten by TDIST(t,DF,2) if t is positive and TDIST(-t,DF,2) if t is negative.

Now if t is negative for a “>” test, the p-value will be > .5 since it is the area to the right of a negative t-value.  This is 1 – (area to the left of the negative t-value) = 1 – (area to the right of the corresponding positive t-value) = 
1 – TDIST(-t,df,1).  Similarly if t is positive for a “<” test, the p-value = 1-TDIST(t,DF,1).  

So the following chart summarizes the p-values for t-tests.  

Assume t has been calculated and is cell E4 of the spreadsheet.

	TEST
	t
	p-value
	Example

TEST       t          DF

         (in cell E4)
	p-value

	>
	>0
	TDIST(t,DF,1) 
	   >         2.46       23
	=TDIST(E4,23,1)

	<
	<0
	TDIST(-t,DF,1)
	   <        -1.76       12
	=TDIST(-E4,12,1)

	≠
	>0
	TDIST(t,DF,2)
	   ≠         1.06       19
	=TDIST(E4,19,2)

	≠
	<0
	TDIST(-t,DF,2)
	   ≠        -0.88        7
	=TDIST(-E4,7,2)

	>
	<0
	=1-TDIST(-t,DF,1)
	   >        -0.54       15
	=1-TDIST(-E4,15,1)

	<
	>0
	=1-TDIST(t,DF,1)
	   <         2.11       20
	=1-TDIST(E4,20,1)


TINV
NORMSINV(p) gives the z-value that puts probability (area) p to the left of that value of z.  TINV(p,DF) gives the t-value that puts one-half the probability (area) to the right with DF degrees of freedom.  The reason for this is that TINV is used mainly to give the t-value used in confidence intervals.  Remember in confidence intervals we use zα/2 or tα/2.  So to get tα/2, you put in α and TINV automatically splits it when giving the appropriate t-value.
Example

For 95% confidence intervals we use α = .05, so that we are looking at z.025 or t.025.

z.025 = z value that puts .025 to the right of z = z value that puts .975 to the left of z = NORMSINV(.975)

t.025,17 = t value that puts .025 to the right of t with 17 degrees of freedom.  Since TINV splits α = .05 to .025, this value is =TINV(.05,17).

