Section 8-5B Finding Critical Values
for a Chi-Square »° Distribution

The entire area that is to be used in the tail(s) denoted by «. The entire area denoted by o can placed

in the left tail and produce a Left Tail XZ Critical Value. The entire area denoted by o can be

placed in the right tail and produce a Right Tail Xz Critical Value. The entire area denoted by «
can split in half, denoted by /2 , and an area of «/2 can be placed in both the left tail and the right

tail. This will produce both a Left Tail XZ Critical Value and a Right Tail X2 Critical Value.

The Critical Value for a Chi-Square X2 Distribution is a XZ value on the Xz axis that is the
vertical boundary separating the area in one tail of the graph from the remaining area.

Left Tail Critical t Value Right Tail Critical t Value
The entire area denoted by « is in the left tail. The entire area denoted by « is in the right tail.
The left tail critical value is the XE score that has The right tail critical value is the Xﬁ score that
has an area of o to the left of the Xﬁ value. has an area of ato the right of the Xﬁ value.
Left Tail
area=a

Right Tail
area= o
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Two Tail Critical x> Values

The area denoted by o is split in half , denoted by a/2 , and an area of «/2is be placed in both the left

tail and the right tail. This will produce both a Left Tail y; Critical Value and a Right Tail 3
Critical Value.

Left Tail Critical Area Right Tail Critical Area
The left tail has an area of /2 The right tail has an area of /2

The remaining area between the two tails is 1 -«

ap| 1-a |ap
2
0 X
Left Tail Critical Value Right Tail Critical Value
The left tail critical value is the XE score that The right tail critical value is the Xé score that
has an area of af2 to the left of the Xf value. has an area of af2 to the left of the X}% value.
X
2
0 XE =7 XR =7
Left Tail Right Tail

Critical Value Critical Value

Note: In a two tail graph the left tail area and the right tail area both have a value of «/2. The two tail

areas do not look equal because the distribution is not normal. It is skewed left causing the tails with
equal area to look different. The left tail is tall and narrow and the right tail is short and wide. In fact the
right tail continues indefinitely without end.
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Chi-Square

» Distr

ribution: Cr

itical

Values

Deg. of

Area

n the Right T3

Freedom| 0.995

0.99

0.9

0.10 | 0.05

12
13
14
This is only a portion of the entire Chi-Square Table
Section 8 — 5B Page 3 ©2011 Eitel



Finding The Right Tail Xl% Critical Value for the XZ Distribution

for a One Tail (Right Tail ) Hypothesis Test

Example 1

Find the Critical Xé Value for an area of a =.05 in the right tail and n = 41

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

Right Tail
area = .05

2

Xe = 55.758 X
If the area in the right tail is|_0.05 |for DF =40 |then then yg =55.758
Chi-Square Distribution: Critical Values
Area in the Right [Tail
D of F| 0.995| 0.99 | 0.975| 0.95 0.9 0.10 0.05 | 0.025] 0.01 | 0.005
40| 20.707 | 21.164 | 24.433 | 26.509 | 29.051 | 51.805 |NOGHASEM 59.342 | 63.691 | 66.766
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Finding The Right Tail Xﬁ Critical Value for the X2 Distribution
for a One Tail (Right Tail ) Hypothesis Test

Example 2

Find the Critical Xﬁ Value for an area of a =.01 in the right tail and n = 51

If n = 51 then the Degrees of Freedom =n - 1=51 - 1=50

Right Tail
area = .01

0 X2 =76.154 X
If the area in the right tail is|__0-01 |for DF =50 |then then xz = 76.154
Chi-Square Distribution: Critical Values
Area in the Right [Tail
Dof F| 0.995| 0.99 | 0.975| 0.95 0.9 0.10 0.05 | 0.025| 0.01 | 0.005
50 27.991 | 29.707 | 32.357 | 34.764 | 37.689 | 63.167 | 67.505 | 71.420 79.490
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Finding The Left Tail XE Critical Value for the Xz Distribution
for a One Tail (Left Tail ) Hypothesis Test

Example 3
Find the Ciritical Xf Value for an area of o =.05 in the Left tail and n = 41
If n = 41 then the Degrees of Freedom=n-1=41-1=40

Left Tail
area = .05

Right Tail
@ | area=.95

0o , 2
Xt = 26.509 X

If the area in the left tail is .05 then the

right tail areais__0:95 |for DF =l 40 _|then then xz = 26.509
Chi-Square Distribution: Critical Values
Area in the Right Tail
Dof F| 0.995| 0.99 | 0.975] 0.95 0.9 0.10 0.05 | 0.025| 0.01 | 0.005
40 20.707 | 21.164 | 24.433 29.051 | 51.805 | 55.758 | 59.342 | 63.691 | 66.766
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Finding The Left Tail XE Critical Value for the Xz Distribution
for a One Tail (Left Tail ) Hypothesis Test

Example 4
Find the Critical Xf Value for an area of o =.01 in the Left tail and n = 51
If n = 51 then the Degrees of Freedom =n - 1=51 -1=50

Left Tail
area = .01

Right Tail
@ | area=.99

0 - 29.707 X
XL = .

If the area in the left tail is .01 then the

f the area in the right tail is|_0-99 |for DF =l 50 _then then xz =29.707
Chi-Square Distribution: Critical Values
Area in the Right Tail
Dof F| 0.995| 0.99 | 0.975| 0.95 0.9 0.10 0.05 | 0.025] 0.01 | 0.005
50 27.991 [M2OMIOAN 32.357 | 34.764 | 37.689 | 63.167 | 67.505 | 71.420 | 76.154 | 79.490
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Finding The Left Tail Xf Critical Value and the Right Tail Xﬁ Critical Value
for the »° Distribution in a Two Tail Hypothesis Test

Example 5

Find the Critical Xﬁ Value and the Ciritical Xﬁ Value for a =. 10in in a Two Tail Hypothesis Test

if the total area for two tails is o = .10 then the area of the left and right tails is
al/2=.05

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

Left Tail
area = .05

Right Tail
area = .05

a 2
0 & x
2
XL Xf2<
= 29.707 = 55.758
If the right tail area | 0.05 |for DF =l 40 |then yz =55.758
Chi-Square Distribution: Critical Values
Area in the Right [Tail
D of F| 0.995| 0.99 | 0.975| 0.95 0.9 0.10 0.05 | 0.025| 0.01 | 0.005
40| 20.707 | 21.164 | 24.433 | 26.509 | 29.051 | 51.805 [NSGAASEN 59.342 | 63.691 | 66.766
If the area in the left tail is .05 then the
areato it's right is|_0.95 |forDF =40 [so yz = 29.707
Chi-Square Distribution: Critical Values
Area in the Right [Tail
D of F| 0.995| 0.99 | 0.975| 0.95 0.9 0.10 0.05 | 0.025] 0.01 | 0.005
40| 20.707 | 21.164 | 24.433 |B2GI0OON 29.051 | 51.805 | 55.758 | 59.342 | 63.691 | 66.766
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Finding The Left Tail Xf Critical Value and the Right Tail Xﬁ Critical Value

for the »° Distribution in a Two Tail Hypothesis Test

Example 6

Find the Critical Xﬁ Value and the Ciritical Xﬁ Value for a =. 05 in in a Two Tail Hypothesis Test

if the total area for two tails is o = .10 then the area of the left and right tails is

If n =71 then the Degrees of Freedom=n-1=71-1=70

Left Tail
=.025

area

al/2=.025

Right Tail
area = .025

a 2
0 & x
2
XL Xf2<
= 48.758 = 95.203
If the right tail area | 0.025 |for DF =l 70 _Jthen yz = 95.203
Chi-Square Distribution: Critical Values
Area in the Right Tail
D of F| 0.995] 0.99 | 0.975| 0.95 0.9 0.10 0.05 | 0.025| 0.01 | 0.005
70| 43.275 | 45.442 | 48.758 | 51.739 | 55.329 | 85.527 | 90.531 |NOBIO2SM 100.425 | 104.215
If the area in the left tail is .025 then the
area to it’s right is| 0.975 |forDF =l 70 |so yz = 48.758
Chi-Square Distribution: Critical Values
Area in the Right Tail
D of F| 0.995] 0.99 | 0.975| 0.95 0.9 0.10 0.05 | 0.025] 0.01 | 0.005
70 43.275 | 45.442 [NAGMIS8N 51.739 | 55.329 | 85.527 | 90.531 | 95.023 | 100.425 | 104.215
Section 8 — 5B Page 9 ©2011 Eitel




