Section 8.2 Difference Between Two
Means: Independent Samples

Population means, independent samples

Confidence Interval Estimation of the Difference Between
Two Normal Population Means: Independent Samples

Goal: Form a confidence interval for the difference
between two population means, u, — u,
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Difference Between Two Means:
Independent Samples @of2

Population means, independent samples

Goal: Form a confidence interval for the difference
between two population means, s, — u,

» Different data sources
— Unrelated

— Independent

= Sample selected from one population has no effect on the
sample selected from the other population

* The point estimate is the difference between the two
sample means:

X-y
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Difference Between Two Means:
Independent Samples of2

Population means,
independent

samples

o’ and o, ’known

o’ and n::r_,.2 unknown

@ Pearson

o’ and Jf
assumed equal

Confidence interval uses 2,

2

T~

o’ and G‘}_E
assumed unequal

"

Confidence interval uses a value

from the Student’s ¢ distribution
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Sigma Sub x Squared and Sigma Sub
y Squared Known @of2)

Assumptions:

Population means,
independent e Samples are randomly

samples and independently drawn

e ° both population

2 2 . . .
c,” ando,“known distributions are normal

* Population variances are

o, and o’ unknown
: known

@Pearson Copyright © 2020 Pearson Education Ltd. All Rights Reserved. Slide - 13



Sigma Sub x Squared and Sigma Sub
y Squared Known @of2)

When o, and o, are known and

Popucljatlon Lneans, both populations are normal,
Independent the variance of X —Y is
samples
| s’ o)
2 Y y
o> and o *known * Oxv = n T n
, ) ,
...and the random variable
c.” ando,” unknown and the random varia

7 _ (X=y) —( — 1)

2 2

O O
\/ X 4 y
nX nY

has a standard normal distribution
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Confidence Interval, Sigma Sub x Squared
and Sigma Sub y Squared Known

Population means,
independent
samples

c.’ and o *known

Ik

c.” ando,” unknown

The confidence interval for
lux R /uy iS :

o’ o,
X-y)tz, |[*+—
T P
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Sigma Sub x Squared and Sigma Sub y
Squared Unknown, Assumed Equal @ of3)

Population means, Assumptions:

independent

e Samples are randomly and
samples

iIndependently drawn

o’ and o, known « Populations are normally
distributed

o’ and o, unknown

* Population variances are
unknown but assumed equal

o’ and 0'},2 x*
assumed equal

o’ and o'y2
assumed unequal
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Sigma Sub x Squared and Sigma Sub y
Squared Unknown, Assumed Equal ¢of3)

Population means, Forming interval estimates:
independent

samples * The population variances are

assumed equal, so use the two

sample standard deviations and
pool them to estimate o

o’ and o *known

o’ ando,* unknown| © use atvalue with (n, +n, —2)
degrees of freedom

c’ ando’® |%
assumed equal

c)'x2 and cryz
assumed unequal
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Sigma Sub x Squared and Sigma Sub y
Squared Unknown, Assumed Equal @of3)

Population means,
independent
samples

o> and o >known

The pooled variance is

o’ and o, unknown

_ (n,—1s; +(n, -1)s;

2
SP

o’ and 0'},2
assumed equal

o’ and o'y2
assumed unequal

n,+n,—2
*

@Pearson Copyright © 2020 Pearson Education Ltd. All Rights Reserved. Slide - 18



Confidence Interval, Sigma Sub x Squared
and Sigma Sub y Sqguared Unknown, Equal

o,” ando,” unknown

o’ ando’
assumed equal

o’ and c)'y2
assumed unequal

@ Pearson
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The confidence interval for
ph— iy 1S

oo Sy . S,
(X_y)itnm —2g N +n
YT X y

_ (n, —1)sZ + (n, —1)s§
n,+n,—2

Where Sé
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Pooled Variance Example

You are testing two computer processors for speed. Form a
confidence interval for the difference in CPU speed. You

collect the following speed data (in Mhz):

CPU,

Number Tested 17 14
Sample mean 3004 2538
Sample std dev 74 56

CPU

¥y

Assume both populations are normal with equal
variances, and use 95% confidence
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Calculating the Pooled Variance

The pooled variance is:

o _ (0 -Dsi+(n, -Ds]  (17-1)74° + (14 -1)56°
" (n-D+(n,-)  (17-D)+(14-1)

=4427.03

The t value for a 95% confidence interval is:

t =159 0,05 = 2.045

(04
n,+n,—2,—
X Yy 2
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Calculating the Confidence Limits

 The 95% confidence interval is

_ Sy | 5o
(X-V)xt | E+L
nx+ny—2,5 N ny

X

4427. 03 4427.03
14

(3004 — 2538) + (2. 054)\/

416.69 < u, — p1, <515.31

We are 95% confident that the mean difference in
CPU speed is between 416.69 and 515.31 Mhz.
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Sigma Sub x Squared and Sigma Sub y
Squared Unknown, Assumed Unequal @ of2)

Population means,
independent
samples

o’ and o *known

o’ andc,” unknown

o ando’
assumed equal

c:b'x2 and c)'},2
assumed unequal

*

Assumptions:

e Samples are randomly and
Independently drawn

* Populations are normally
distributed

* Population variances are
unknown and assumed
unequal
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Sigma Sub x Squared and Sigma Sub y
Squared Unknown, Assumed Unequal of2)

Population means,
independent
samples

c.’ and o “known

o,  ando,” unknown

o ando’
assumed equal

c)'x2 and O'yz
assumed unequal

x

Forming interval estimates:

* The population variances are
assumed unequal, so a pooled
variance Is not appropriate

« use atvalue with v degrees of
freedom, where

— -2
2 2
S S
_X + Yy
n, n,

+
(nx _1) (ny _l)
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Confidence Interval, Sigma Sub x Squared
and Sigma Sub y Squared Unknown, Unequal

o> and o,> unknown The confidence interval for
“ = Hy 1S,
o’ and 0'},2 2 g2
assumed equal (7 _ y) +t i} X 4 Y
| o, ando/ * o\ e Ny
assumed unequal VR 2\ 12
(Sx ) ( Sy ]
A _|_ -7
Lol n, n, ]
= : .
Where /Sfj [Sy
\ n Ny )

(n,=1) (n,-1)
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Section 8.3 Two Population
Proportions @of2)

Population proportions

Confidence Interval Estimation of the Difference Between
Two Population Proportions (Large Samples)

Goal: Form a confidence interval for the difference
between two population proportions, P _— |:>y
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