Lecture 13

F-Test and Decomposition of Data



Test of Two Variances
Travel Expenses

-0 >0

;HOZG -0 =0, H1ZG <ales

« Significance Level o =10%
2

Se
~, Test Statistic: F=—2 ~ F(6,5),
- sales

F._=1.66, P(F>166)=29.7%>

obs

audit sales audit

< The null hypothesis is not rejected. The
two variances have no significant

difference.
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Sales ($)| Audit ($)

131 130

135 102

146 129

165 143

136 149

142 120

139

Variance 149.9 249.2

dof 5 6
F-Value 1.66
Probability 29.7%

2




Pooling of Errors
Travel Expenses

130 130.3 -0.3
131 142.5 -11.5 102 130.3 -28.3
135 142.5 -7.5 129 130.3 -1.3
146 142.5 3.5 143 =1 1303 |+ 12.7
165 =| 1425 |+ 225 149 130.3 18.7
136 142.5 -6.5 120 130.3 -10.3
142 142.5 -0.5 139 130.3 8.7
SS = 122587 121837.5 749.5 SS = 120316 118820.6 1495.4
dof = 6 1 5 dof = 7 1 6
Sz = @ ~149.9 s2 =194 549

,  7495+14954 149.9x5+249.2x6

ooled =204.1
P 11 5+6
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Test of Two Variances
Two Routes

< Alimousine service offers two routes to the
airport. The CEO of a company wants to
study the variation of the time. He collected
the following data. Are the variances

significantly different, using a = 5%.

. .2 2 _ .22
o H,:0,-0,=0,H:0,-0,>0

w Significance Level o =5%
2

-, Test Statistic: F=

_A
2
- SB

Route A Route B

52 59

67 60

56 61

45 51

70 56

54 63

64 57

65

Mean 58.3 59.0

Variance 80.9 19.1

dof 6 7
F-Value 4.23
Probability 4.04%

~F,F, =423, P(F>4.23)=4.04% <«

< The null hypothesis is rejected. The variance of Route B is significantly greater than

Route A.
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F-Ditribution

¢ If two sets of data are sampled
from the same population, their
ratio of variances follows F-
distribution.

© Let two variances be S?and
S; , with degrees of freedom
dof and dofy , then

2

S
g2~ F(dof , dofy)

y
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Probability Density

dof =31, 31(m=1 n=232)
dof =15, 31(m=2, n=32)
dof =7, 31(m=4, n=32)

dof =3, 31(m=8, n=32)

dof =1, 31(m=16, n=32)

2 3 4 5

F value




How to Generate an F-Ditribution?

< Generate 32 random values,
using NORMSINV(RAND()).
Calculate the variance Sj :
using VAR.

Y Let m = 2; calculate 16

averages; calculate the

variance S?. Let S2 =mS?.

Calculate F=S?/S? . Record

the F value.

¢ Repeat the foregoing steps as
many times as possible and
draw an F-distribution curve for
m= 2.
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Probability Density

dof =31, 31(m=1, n=32)
dof =15, 31(m=2, n=32)

dof =7, 31 (m=4, n=32)

dof =3, 31(m=8, n=32)

dof =1, 31 (m=16, n=32)







