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Example 8.1 1:| A chemical engineer claims that the population mean yield of a certain batch
process is 500 grams per milliliter of raw material. To check this claim he samples
25 batches each month. If the computed f-value falls between —fg o5 and tg 5. he
is satisfied with this claim. What conclusion should he draw from a sample that
has a mean T = 518 grams per milliliter and a sample standard deviation s = 40
grams? Assume the distribution of yields to be approximately normal.
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F-disiribution

Let U and V be two independent random variables having chi-squared distributions
with v; and vy degrees of freedom, respectively. Then the distribution of the

random variable F' = (‘ZL}; is given by the density function df. = (10.30)
T[(v1+v2)/2](v1 /v2)¥1/? fv1/2)-1 f >0
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This is known as the F-distribution with v; and ve degrees of freedom (d.f.).
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| Writing fo(v1,v2) for f, with v; and vy degrees of freedom, we obtain
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Cutoff points for the F Distribution (a =0.05) b =-.,() e ( v, Vz)
1 2 3 4 5 6 7 8 9 10/ 12 15
161,4| 199,5| 215,7| 224,6| 230,2| 234,0| 236,8| 238,9| 240,5| 241,9| 243,9| 245,9
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If S? and S2 are the variances of independent random samples of size n; and ng
taken from normal populations with variances o? and o3, respectively, then
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has an F-distribution with v; =n; — 1 and vy = ny — 1 degrees of freedom.
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Let S,2 denote the sample variance for a random sample of size 10 8% 521.
from Population I and let S,? denote the sample variance for a !
random sample of size 8 from Population II. The variance of 2
Population I is assumed to be three times the variance of Population F = & 5,2 I 8% Vi=n-{ = {0-1=9
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1 2 3 4 5 6] 7] 8 9 10 12 15
1| 4052| 5000| 5403| 5625/ 5764| 5859 5981| 6022 6056| 6106| 6157
a b 2 98,50| 99,00 99,17| 99,25/ 99,30| 99,33 99,36, 99,37 99,39 99,40 99,42 99,43/
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