Section 7-4B Finding Two Tail Critical Values
for a Chi-Square »’ Distribution

A Confidence Interval is based on the Confidence Level we require
The Confidence Level is 1 - o and represents the area between the Left and Right Tail Areas.
If the area between the two tails is 1 - a then the total area in both tails is «.

Two Tail Critical Values

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

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

The vertical boundary separating the area in the Left Tail of the graph from the remaining area

is the left tail critical value or Xf

The vertical boundary separating the area in the Right Tail of the graph from the remaining area

is the right tail critical value or Xﬁ

left tail
area

=a/2

right tail
The area area
between = af2
the 2 tails
0 Ot/2 is1—a OC/Z XZ
)2 =22 Xa =27
left tail right tail
critical value the critical value the
area to the left area to the right
2 .
of XE is af2 of xz is af2

Note: In a two tail graph the left tail area and the right tail area both have a value of «f2. The two tail

areas do not look equal because the distribution is not normal. Itis skewed left causing the tails with
equal area to look different. The left tail area is tall and narrow shaped and the right tail area is short and
wide. In fact the right tail continues indefinitely without end.
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The x* distribution is NOT Normal. It is skewed to the Right

As the the number of degrees of freedom increases (DF = n—1) increases

the Xz distribution becomes more normal.

DF=10 DF = 50

0 X2 0 X2

left tail
area

= af2

right tail
The area area
between = af2
the 2 tails
af2 | is1—a 2

0
w=n w7
The xz starts at 0 and increases in the positive direction.

No Xz values are negative.
The left tail critical values will be less than the right tail critical value.

The left tail critical value will be a different positive number than the right tail critical value.
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The X2 table below is used to find the Xﬁ value for the LEFT TAIL Critical Value
and the Xé value for the RIGHT TAIL Critical Value

the right tail critical value xé is based on the area in the RIGHT TAIL
and the the degrees of freedom equal to n -1

The left tail critical value Xf is based on the area to the RIGHT of the left tail area
and the the degrees of freedom equal ton -1

Chi-Square Distribution: Critical Values
Deg. of Area in the Right Tail (One Tail)
Freedom| 0.995| 0.99 0.9 0.10 | 0.05

This is only a portion of the entire Chi-Square Table
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Example 1

Finding Xf and Xﬁ if the total tail area a = .05 with n = 31

If o=.05then of2=.025 and

DF=31-1=30

Example 1 detailed explanation for finding Xﬁ

To find the right tail critical value 3

for aright tail area of /2 = 10:025] and the Degrees of Freedom 30
use the part of the t table shown below.
the xgvalue is = 46.979
DF = 30
the area to the
right of Xﬁ is .025
right tail area
af2 =.025
2
X
0 2
Xe = 46.979
Chi-Sguare |Distribution: Critical Values
Area to the right of the Chi-Square value
D of F0.995| 0.99 1 0.975| 0.95 0.9 0.10 | 0.05 [0.025 0.01 | 0.005
30| 13.787 | 14.953 | 16.791 | 18.493 | 20.599 | 40.256 | 43.773 NAGIORON 50.892 | 53.672
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Example 1 detailed explanation for finding Xf

To find the Xﬁ value for a left tail area of o/2 =.025 and Degrees of Freedom 30
you must use the AREA TO THE RIGHT of

if the left tail has an area of .025 then the area to the RIGHT of is .975

To find the left tail critical value

for aright tail areaof | 0:975 | and the Degrees of Freedom 30

use the part of the t table shown below.

the x{ value is = 16.791

Degrees of Freedom = 30

the area to the right of Xﬁ is .975

N

.025

0 Xt = 16.791

Chi-Sguare |Distribution: Critical Values

Area to the right of the Chi-Square value
D of Ff0.995| 0.99 | 0.975| 0.95 0.9 0.10 | 0.05 | 0.025]| 0.01 | 0.005
30| 13.787 | 14.953 18.493 | 20.599 | 40.256 | 43.773 | 46.979 | 50.892 | 53.672
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Example 1

Finding Xﬁ and Xf at the same time

The row of the x” table with the DF =30 contains both the Xf value for the LEFT TAIL

Critical Value and the xa value for the RIGHT TAIL Critical Value for DF =30

The xz value for the RIGHT TAIL Critical Value is read with a right tail area of [ 0-025

The Xf value for the Left TAIL Critical Value is read with an area to the right of the left tail area

of .025 which is 1—.025 = [ 0.975

the area to the right of Xﬁ is .975

L

the area to the
right of xz is.025

0 xi = 16.791 Xz = 46.979

Chi-Sguare Distribution: [Critical Values

Area to the right of the Chi-Square value
D of Ff 0.995| 0.99 1 0.975]| 0.95 0.9 0.10 | 0.05 | 0.025| 0.01 | 0.005
30| 13.787 | 14.953 h 18.493 | 20.599 | 40.256 | 43.773 |NAGIORON 50.892 | 53.672

the x{ valueis 16.791

the xz value is 46.979
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Finding Xf and Xﬁ if the total tail area a = .01 with n =71

If o=.01then of2=.005 and

Examp

le 2

DF=71-1=70

Example 1 detailed explanation for finding Xﬁ

To find the right tail critical value 3

for aright tail area of /2 = 0:005°] and the Degrees of Freedom 70
use the part of the t table shown below.
the xgvalue is = 104.215
DF =70
the area to the
right of Xﬁ is .005
right tail area
af2 =.005
X
0 2
Xz = 104.215
Chi-Sguare |Distribution: Critical Values
Area to| the RIGHT of the Chi-Square value
D of F0.995| 0.99 1 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 | 95.023 | 100.425
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Example 2 detailed explanation for finding Xf

To find the Xﬁ value for a left tail area of o/2 =.005 and Degrees of Freedom 70
you must use the AREA TO THE RIGHT of

if the left tail has an area of .005 then the area to the RIGHT of is .995

To find the left tail critical value

for aright tail areaof |_0:995 | and the Degrees of Freedom 70

use the part of the t table shown below.

the x{ valueis =43.275

DF =70

the area to the

right of y{ is.995
left talil
area
af2
=.005

2
X
xi = 43.275

Chi-Sguare |Distribution: Critical Values

Area to the right of the Chi-Square value
D of Ff0.995| 0.99 | 0.975| 0.95 0.9 0.10 | 0.05 | 0.025]| 0.01 | 0.005
70 45,442 | 48.758 | 51.739 | 55.329 | 85.527 | 90.531 | 95.023 | 100.425| 104.215
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Example 2

Finding Xﬁ and Xf at the same time

The row of the y” table with the DF =L 70

Critical Value and the Xﬁ value for the RIGHT TAIL Critical Value for DF =

The X}% value for the RIGHT TAIL Critical Value is read with a right tail area of

contains both the Xf value for the LEFT TAIL

70

0.005

The Xﬁ value for the Left TAIL Critical Value is read with an area to the right of the left tail area

of .005 which is 1—.005 =(_0-995
the area to the right of Xf is .995
P
the area to the
right of xz is.005
O{/2= a/Z g XR
005 .005 X
0 xi = 43275  x2 = 104.215
Chi-Square Distribution: Critical Values
Area to| the RIGHT of the Ghi-Square| value
D of FF0.995| 0.99 [ 0.975| 0.95 0.9 0.10 | 0.05  0.025| 0.01 [0.005
70 45.442 | 48.758 | 51.739 | 55.329 | 85.527 | 90.531 | 95.023 | 100.425

the Xﬁ value is =43.275

the xgvalue is = 104.215

Example 3
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Finding XE and Xl% if the total tail area a = .10 with n = 41

If a=.10 then af2=.05 and DF=41-1=40

Example 1 detailed explanation for finding Xﬁ

To find the right tail critical value Xé

for a right tail area of o2 = 1005 | and the Degrees of Freedom 40
g

use the part of the t table shown below.

the Xﬁ value is =55.758
DF =40

the area to the
right of xz is .05

right tail area
af2 =.05

X = 55.758

Chi-Sguare |Distribution: Critical Values
Area to| the RIGHT of the Chi-Square value
D of F| 0.995| 0.99 | 0.975]| 0.95 0.9 0.10 0.025] 0.01 | 0.005

40| 20.707 | 21.164 | 24.433 | 26.509 | 29.051 | 51.805 - 59.342 | 63.691 | 66.766

Example 3 detailed explanation for finding XE
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To find the Xf value for a left tail area of a/2 =.05 and Degrees of Freedom 40
you must use the AREA TO THE RIGHT of

if the left tail has an area of .05 then the area to the RIGHT of is .95

To find the left tail critical value

Finding Xﬁ and Xf at the same time

Section 7-4B Ciritical Values for a Chi-Square Distribution

for aright tail areaof L__0:-95 | and the Degrees of Freedom 40
use the part of the t table shown below.
the x/ value is = 26.509
the area to the
right of i is.95
left tail
area
a2
=.05
2
X
0 2
Xxi = 26.509
Chi-Square Distribution: Critical Values
Area to the right of the Chi-Square value
D of FF0.995| 0.99 1 0.975| 0.95 0.9 0.10 | 0.05 | 0.025] 0.01 | 0.005
40| 20.707 | 21.164 | 24.433 h 29.051 | 51.805 | 55.758 | 59.342 | 63.691 | 66.766
Example 3
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The row of the XZ table with the DF =

40

contains both the % value for the LEFT TAIL

Critical Value and the Xé value for the RIGHT TAIL Critical Value

for DF = 40
The xa value for the RIGHT TAIL Critical Value is read with a right tail area of [ 0.05

The Xﬁ value for the Left TAIL Critical Value is read with an area to the right of the left tail area

of .05 whichis 1—-.05=L_0.95

the area to the right of Xﬁ is .95
"

the area to the
right of yz is .05

of2 =
_0{32 .05 X2
0
xi = 26509  xz = 55.758
Chi-Square Distribution: |Critical Values
Area to| the RIGHT of the Ghi-Square| value
D of Ff0.995| 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 |ISEMAB8N 59.342 | 63.691 | 66.766

the x{ value is 26.509

the Xﬁ value is 55.758
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