FORMULAE USED FOR EXERCISES IN RANDOM PHENOMENA COURSE - 9TH SET

Statistical inference for equality of two normal distributions
The statistical inference for equality of two normal distributions is translated into inferences for equal-
ity of means and equality of standard deviations of both distributions:

H(Fl(X) :FQ(X)) —>H(m1 = mM9,01 :O'Q) (1)

Since the mean and the standard deviation are independent of each other, the hypothesis H(m; =
mg,01 = o9) is valid if and only if both of the hypothesis H(m; = mg) and H(o1 = o9) are valid.
Therefore, the equality of means and the equality of standard deviations can be tested separately.

The equality of means is tested by stating the null hypothesis Ho(m = ms), which is translated

into Ho(m1 —mg = 0). A hypothesis test on the difference of the means is used in cases a) with known

variances and any nq and ng or b) with unknown variances and ny > 30, ny > 30, where we estimate
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and c) with unknown, but similar, variances and any ni, na:
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The parameter S, in the test statistics is defined by the sample standard deviations:

(n1—1)S} 4 (nog — 1)53

S2 =
p n1+n2—2

The equality of standard deviations is tested by stating the null hypothesis Ho(o1 = 09) =
Ho(of = 03), which is translated into Ho(c7/03 = 1). A hypothesis test on the ratio of the variances
is used:
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For defining the rejection region critical value, the following property of the F' distribution is used:
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