MGMT 5113 Unit 9, Video 1

Hypothesis testing for a single population variance

Example: A laser machine tool is supposed to cut watch gears
in precise thickness averaging 500 microns with standard
deviation of 4 microns. You take a random sample of 10 watch
gears and they have these thicknesses in microns:

500 490 510 501 499 502 497 503 500 499

Use the sample to test the claim that the tool cuts gears with a
thickness variance of 4 microns. (Use a significance level of .10)
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First, recall that we must use hypothesis testing on
variances, not on standard deviations.

Recall:
Variance = standard deviation squared
Standard deviation = square root of variance

In our example, we have a claim of a population standard
deviation of 4 microns. We must convert the standard
deviation into a variance so that we can test it.

Variance = standard deviation?= 42 = 16 microns
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Next, construct the null hypothesis (conventional
wisdom):

Null hypothesis: Variance = 16

Alternate hypothesis: Variance k 16
("variance is not equal to 16")

Because our alternate hypothesis does not have "<" or
">" we must do a two-tailed test.
Because we are using a two-tailed test, we must split
the level of significance so that half of it is in each tail.
So each tail should have .05 in it.
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When we do a hypothesis test for one population
variance, we use a chi-square distribution, which is
conveniently represented in our textbook by a chi-square
table in the appendix (p. 946).

Degrees of freedom (df) = sample size - 1

For our example, degrees of freedom=10-1=9

Our two critical values are 3.3251 and 16.9190
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Now, calculate the sample variance. Use this equation:

_ Yx—x)?
n—1
"s2" js the sample variance.

The "x" with the bar on top is the sample mean. So first
we need to calculate the sample mean:

500 +490+510+501+499+502+497+503+500+499 = 5,001

5001/10=500.1 <--the sample mean
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Now, subtract each gear's thickness from the sample
mean thickness:

500-500.1=-0.1
490 -500.1=-10.1
510-500.1=9.9
501-500.1=0.9
499 -500.1=-1.1
502 -500.1=1.9
497 -500.1=-3.1
503-500.1=2.9
500-500.1=-0.1
499 -500.1=-1.1
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Now, square each result:

-0.1x-0.1=0.01
-10.1x-10.1=102.01
9.9x9.9=98.01
09x09=0.81
-1.1x-1.1=1.21
1.9x1.9=3.61
-3.1x-3.1=9.61
29x2.9=8.41
-0.1x-0.1=0.01
-1.1x-1.1=1.21

Now add up the results:
.01+102.01+98.01+.81+1.21+3.614+9.61+8.41+.01+1.21 =
224.9
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Now divide by the sample size minus 1
224.9 /9 =24.9889 <--the sample variance

Now calculate the test statistic using this equation:

"n" is the sample size
s? is the sample variance
o’ is the claimed population variance

[(10-1)24.9889] /16 = 14.05626
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Does the test statistic fall in between the two critical
values?

If YES, then do not reject the null hypothesis that the
population variance is 16

if NO, then reject the null hypotheses that the
population variance is 16.

Recall: Our two critical values are 3.3251 and 16.9190
Our test statistic is 14.05626

Our test statistic falls between the two critical values,
so we do NOT reject the null hypothesis. Our sample of
gears is consistent with a machine that is operating
normally.
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