Section 8-6 Inferences about Two Means: Independent and

Small Samples

Inferences about Two Means:
Independent and Small Samples

Assumptions

1. Thetwo samples are independent.

2. Thetwo samples are simple
random  samples from normally
distributed populations.

3. At least one of the two samples is small
(n <30).
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Three Different Procedures

Case 1: The values of both population variances
are known. (This case seldom occurs.)

Case 2: The two populations appear to have
equal variances. (Thatis, 012 = G%)

Case 3: The two populations appear to have
unequal variances. (Thatis, 012 = 022)

Case 2:
The Two Populations Appear to have
Equal Variances

“* A pooled estimate of the variance ¢*
that is common to both populations,

denoted by §;, is calculated.

“* s;is a weighted average of s and s

f = %) - (- 4y)

sZ sZ
.
n, n,

_ (-8t +(n,-1) 8}

h 2
where Se = G D (- 1)

degrees of freedom df =n, + n, -2
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Case 2: Confidence Interval
(Small Independent Samples and Equal Variances)

(X=X)-E < (uy-p)) = (3-%,) +E

SZ SZ
— e h
where E =1/, n, %12

and Sg is as given in the test statistic

degrees of freedom df =ny +n, -2
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Case 3: Test Statistic
(Small Independent Samples and Unequal Variances)

An approximate method

f= (X1 %)) - (U4 - 1g)
H . H
o, n,

where df=smaiizrof n,-1 and n, -1
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Case 3: Confidence Interval
(Small Independent Samples and Unequal Variances)

(F-%)-E < (ui- ;) = (£-%,) T E

SZ s2
— M 32
where E = {_, n, *n,

and df =smalierof ny,-1 and n, -1
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Inferences about the Means of Two Populations
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Ex1)Use a .05 significance level to test the claim
that the mean amount of nicotine in filtered king
size cigarettes is equal to the mean amount of
nicotine in nonfiltered king size cigarettes. Assume
that both cigarettes have equal variances.

filtered  nonfiltered

n =21 n =8

=94 X =165

5,=.31 s =.16

Use Case #2 because variances are equal.
1L.=u2 (filtered = nonfiltered)

Hi#H2
2 _ (- 1)8i+(n,- 1) 83
2. Test Statistics: 5 = (ng- 1)+ (n,- 1)
20031 +7(16)° _ g7g
20 + 7
f= F ) - G- pty) 94-1.65 - 6119

VEE 078 + 078
By O 21 3
3. Critical Value: df =21 +8-2=27

use table A-3 2 tailed ® = .05 +2.052

4. Reject Hy: There is not sufficient evidence to
support that they are equal.
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Ex1b) Make a 95% confidence interval to estimate

Mi-M2. filtered  nonfiltered
nm=21 n =8
X=94 X =165

s=31 5,=.16

sp =078

degrees of freedom df = n, + n, - 2

_ E=2052(.078 + .078
E=t, N\ +5 21 8

1y n,
E=.238
%) -E < (u-m) < ®-5)+E

94 -1.65=-71

-71-.238< HMi-Mz -71+ 238
-95< Wi-Hz2  <-47

95% confident that the nonfiltered king size
cigarettes have mean nicotine content that exceeds
the mean for filtered kings by an amount that is
between .47 mg and .95 mg.

x2a)
* EXAMPLE Cigarette Filters and Tar
Us_e a 0.05 significance level to test the claim that the mean amount
f’f tar in filtered king-size cigarettes is less than the mean amount of tar
in nonfiltered king-size cigarettes. (All measurements are in milligrams,
and the data are from the Federal Trade Commission.) Assume unequal variances|

Use Case 3 since told variances aren't equal. — Tr(mg)
Filtered Nonfiltered
I H gy = g (or py = py, = 0) Kings Kings
Hyipy < iy (original claim) ny=21
% =133
s=37

2. Test Statistic:

/= (X4= %) = (4 - 115) (133-240) -0

2 2 =— = —10.630
$i .8 jad L7
n, n, 21 8

3. Critical Value: ~ df =smaller  Table A3
o = 0.05 (one ta.ﬂ)
df =7

4. Reject Ho: There is sufficient evidence that pu < o or that filtered cigarettes
have less tar than nonfiltereded.

t=~1.895
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example, construct a 95% confidence interval estimate of p; — .

df =7 and use 2 tailed test for critical value

2 2
E=to T8 29565
PNy ony

X — X%, =133 —240=-107

B -%) —E<(m-m)<(®-%)+E
107 — 2381 € (s — sy £ ~107+ 2381
=13 < (30 = 1) < ~B3

2b) EXAMPLE Cigarette Filters and Tar Using the data in the preceding

INTERPRETATION  Again, this final format is somewhat awkward with its
negative signs,so we might interpret it by saying that we are 95% confident
that the mean tar content for nonfiltered kings exceeds the mean tar con-
tent for filtered kings by an amount that is between 8.3 mg and 13.1 mg. <
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