Inferences for population variances
Sampling distribution of S?

Suppose Y ~ normal(yu, 0?), Y7, Ys, ..., Y,, is a random
sample, and
1

52 — T [(Yl—7)2+(Yz—17)2+---+(Yn—Y)2]

is the sample variance. Then

(n—1)

o2

S? ~ chi-square(n — 1)

(chi-square distribution with n — 1 degrees of freedom).

Properties:
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E((n 5 )52) =n—1
o

E(SQ) = ¢* (S? is an unbiased estimate)

and so



Data: n, 7, s
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Also, (v/+,+/ ) isa100(1 — a)% CI for o
Hypothesis tests

Hy: 0% = 0,2 (known constant)

Test statistic:

X = 002
Rejection region:
( > X,
reject Hy if x* ¢ <xi24
(2xda)or (< x2up




The F distribution

If U ~ chi-square(j) and V' ~ chi-square(k), and U and V'
are independent, then

(U/9)
(V/F)

has an F distribution (named after R. A. Fisher) with j, k&
degrees of freedom. We write ' ~ F(j, k).

F =

Two populations: one is normal(uy, o?), the other is
normal(yz, 057 ). From each a random sample will be
taken, yielding ny, Y1, S;° ; ma, Yo, S;>. Then
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F = NF(nl—l,’ng—l)




Note: property of the F distribution is that
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Data: 11,7, 51 N2, Yo, So°
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Hypothesis test (Bartlett's test)

—
NN

Hy: Z—z =1 (012 = 022)

2 > 02>02
H,: & 1 1 2
Voo { # } (0127&022)

Test statistic:

Rejection region:

reject Hy if f { (



Note:

x? and F-tests for variances are not robust to departures of
populations from normality.

t-tests for means are robust to (moderate) normality
departures.



