Section 7 — 3B Finding Ciritical Values for a T Distribution

A Critical Value for a t Distribution is a t value on the t axis that is the vertical boundary
separating the area in one tail of the graph from the remaining area.

A Confidence Interval is based on the Confidence Level we require
The Confidence Level is the area between the Left and Right Tail Areas.

If the total area in both tails is o
and this total area is divided equally between the left and right tails
then the left and right tail will each have an area of /2

The left and right tail will each have a Critical Value of t
that separates
the area in the tail of the graph from the remaining area

The
Confidenc

Level
left tail is the area right tai
area= o2 between area= a2
the 2 tails and is
1-«a

t=—7?? t=+7?
left tail right tail
negative positive
critical value the critical value the
area to the left area to the right
of -1, is af2 of +i,pis af2

The t distribution is normal
If the positive critical t value for a right tail area is +A

then the negative critical t value for a left tail area is —A
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Two Tail Critical t Values

The area between the two tailsis 1 - o
this is the value of the Confidence Level
the area in each of the 2 tails is /2

t=—17 t=+7 t
negative  positive
critical critical
value value
The negative critical value is the negative t score The positive critical value is the positive t score
that has an area of /2 in the left tail that has an area of /2 in the right tail

The t table below is used to find the positive t score for the listed area in the RIGHT TAIL
the positive t score is based on the area in the RIGHT TAIL
and the the degrees of freedom
which is equal ton -1
where n is the sample size

t Distribution: Critical t Values

Degrees of | Area In OQne Tail (Right Tail)
Freedom 0.100 0.050 0.025

Distribution
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Finding The Right Tail Critical Value for the t Distribution
Example 1
Find the Critical Value for t with an area in the right tail of .05 and n =41

If n = 41 then the Degrees of Freedom =n-1=41-1=40

DF=41-1= 40

left tail area right tail area
.05 .05
~tgpp= = 1.684 +op= 1.684 t
positive
t value

If the area in the right tailis|_0.05 [forDF=__40 |then t=1.684

t Distribution: Critical t Values
Degrees of | Area In One Tail (Right Tail)

Freedom 0.100 0.050 0.025 0.010 0.005
40 1.303 _ 2.021 2.423 2.704

Finding The Left Tail Critical Value for the t Distribution

The table for the t distribution only contains the positive t values for right tail areas. This means that
only positive t values can be read from the table. How do | find negative t values for left tail areas?

For a given value of n
If the positive critical t value for a right tail area of a is +A

then the negative critical t value for a left tail area of o is —A

If the area in the right tail has a positive critical value of t=1.684
then the left tail has a negative value of t=- 1.684
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Finding The Right Tail Critical Value for the t Distribution
Example 2

Find the Critical Value for t with an area in the right tail of .01 and n = 66

DF=66-1= 65

left tail area right tail area
.01 .01

~typ=-2.385  +1,,=2.385 t

negative positive
t value t value

If n = 66 then the Degrees of Freedom = n — 1= 66 — 1= 65

If the area in the right tailis|_0.-01 [forDF=__65 |then

t=2.385

t Distribution: Critical t Values
Degrees of | Area In One Tail (Right Tail)

Freedom | 0.100 | 0.050 | 0.025 | 0.010 | 0.005
65  1.295 1.669 1.997  [NGISOSMN  2.645

Finding The Left Tail Critical Value for the t Distribution

For a given value of n
If the positive critical t value for a right tail area of o is +A

then the negative critical t value for a left tail area of a is —A

If the area in the right tail has a positive critical value of t=2.385

then the left tail has a negative value of t=-2.385
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Finding The Right Tail Critical Value for the t Distribution

Example 3

Find the Critical Value for t with an area in the right tail of .10 and n=35

DF=35-1= 34
left tail area right tail area
10 10
_ta/2=_1'307 +tap= 1.307 t

positive
t value

If n = 35 then the Degrees of Freedom=n-1=35-1=34

If the area in the right tailis 0.1 [ forDF=__34 |then
t=1.307
t Distribution: Critical t Values
Degrees of | Area In One Tail (Right Tail)
Freedom 0.100 0.050 0.025 0.010 0.005
34 1.691 2.032 2.441 2.728
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