6-2

stimating a Population Mean:
Large Samples

“n>30
The sample must have more than 30 values.

% Simple Random Sample

All samples of the same size have an equal chance of
being selected.
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Definition
Confidence Interval

(or Interval Estimate)

a range (or an interval) of values used to
estimate the true value of the population
parameter

Lower # < population parameter < Upper #

As an example

Lower # < u < Upper #
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Interpreting a Confidence Interval
98.08c < I < 9g.32°

Correct: We are 95% confident that the interval from
98.08 to 98.32 actually does contain the true value of
M. This means that if we were to select many different
samples of size 106 and construct the confidence
intervals, 95% of them would actually contain the

value of the population mean /L.

Wrong: There is a 95% chance that the true value of
will fall between 98.08 and 98.32.
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Definitions

+» Estimator

a formula or process for using sample data to estimate
a population parameter

Estimate

a specific value or range of values used to
approximate some population parameter

Point Estimate

a single value (or point) used to approximate a
population parameter

The sample mean X is the best point estimate of
the population mean fi.
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Definition
Degree of Confidence

(level of confidence or confidence coefficient)

the probability 1 - & (often expressed as the
equivalent percentage value) that is the relative
frequency of times the confidence interval
actually does contain the population parameter,
assuming that the estimation process is
repeated a large number of times

usually 90%, 95%, or 99%
(a=10%), (a=5%), (a=1%)
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Confidence Intervals from 20 Different Samples

From Table é-1:
9808 < p < 9832
98.60 h Z:elss ::f:/oﬂfain M.
9840
w= 9820
98.00
9180
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Definition

Critical Value

the number on the borderline separating sample
statistics that are likely to occur from those that

are unlikely to occur. The number 34 is a critical
value that is a g score with the property that it

separates an area a/2in the right tail of the
standard normal distribution.
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Ex1) Find the critical Value for Z «/2 that

corresponds to the given degree of confidence.

Finding Z,/, for 95% Degree of Confidence

a=0.05
a/2=0.025

4750

Use Table A-2 l
to find a z score of 1.96

Jan 27-8:39 AM

The Critical Value <.

a/2

Lo =0 Sarn -
Found from Table A-2
(corresponds to area of

0.5-01/2)

Figure 6-2
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Ex1) Find the critical Value for Zy,> that
corresponds to the given degree of confidence.

b) 99%

¢) 90%

Degree of Confidence (0} Critical Value o/2

90 % 0.10 1.645
95 % 0.05 1.96
99 % 0.01 2.575
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Definition
Margin of Error

is the maximum likely difference observed

between sample mean X and true population
mean y.

denoted by E

z-E

x-E<
\_l_/

lower limit
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z=X-M
_O_

central limit theorem:

n
*since n > 30, we will use S for our standard deviation not .
Margin of Error

E - Z(xIZ .2 Formula 6-1

e

also called the maximum error of the estimate
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Confidence Interval (or Interval Estimate)
for Population Mean u
(Based on Large Samples: n >30)

X-E <u< x+E

n=x+E

(® +E, % -E)
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Procedure for Constructing a
Confidence Interval for u
(Based on a Large Sample: 71 >30)
1. Find the critical value 2, that corresponds to the
desired degree of confidence.

2. Evaluate the margin oferror £ = 7, ¢ [fn .

If the population standard deviation ¢ is
unknown, use the value of the sample standard
deviation s provided that n > 30.

3. Find the values of X - E and X *+ E. Substitute those
values in the general format of the confidence

interval: i _ [ <u< i B

4. Round using the confidence intervals roundoff rules.

Round-Off Rule for Confidence
Intervals Used to Estimate n

1. When using the original ser of data, round
the confidence interval limits to one more

imal place than used in original set of data.
f given a list of # and have to find everything to get your interval. No mean
or standard deviation is given. When using a Tl 84.

2. When the original set of data is unknown

and only the sunumary statistics {n, x, s) are
used, round the confidence interval limits

to the same number of decimal places used

for the sample mean.
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Exam ple: A study found the body temperatures of 106
healthy adults. The sample mean was 98.2 degrees and the
sample standard deviation was 0.62 degrees. Find the
margin of error E and the 95% confidence interval.

n=108 E=za,2.%

X = 98.20° Y

s=0.62°

o« =0.05

o /220,025

2,,=1.96 ¥-E <u<x+E
¥

Ex2b) A random sample of light bulbs had a mean life of X = 548
hours with a standard deviation of s = 2 hours. Construct a 90%
confidence interval for the mean life, p, of all light bulbs of this type.

E= E=zalz'«/%
x:

S:

@ = ¥x-E <u<x+E
al2=

Z,2=

Jan 27-9:11 AM

Jan 27-9:32 AM




Y¢If given the confidence interval and then asked to findx and E,

use these formulas.

Finding the Point Estimate and E
from a Confidence Interval
sample mean X is midway between the confidence intervals.

Point estimate of y:
i = (upper confidence interval limit) + (lower confidence interval limit)

2

margin of error is ' the distance between the limits.
Margin of Error:
E= (upper confidence interval limit) - (lower confidence interval limit)

2
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98.08° < < 98.32

X = (upper confidence interval limit) + (lower confidence interval limit)
2

X

E= (upper confidence interval limit) - (lower confidence interval limit)

ki
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Ex3b)
Find the point estimate and E for
3

o=

AR 4 LA oaEes § 4 AU Ul 2S5 8 L0 Lus § LV

interval. 543 <y <5

X= (upper confidence interval limit) + (lower confidence interval limit)

2

E= (upper confidence interval limit) - (lower confidence interval limit)

2

Try 1. If the confidence interval is 136 < u < 150, what is the
mean, X and margin of error E?

Try 2: Find the margin of error in estimating the population mean
and the confidence interval for the population mean u for the
following data:
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Weights of eggs:
95% confidence interval
n=49
x=1.71 o0z
s=0.39 0z
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1-Mar Stats
®=.91Z22181818%8
n= 2x=3H,123
_ ZxE=Z7. DdEFIE
X = Sx=.B335169639
gx=.H389136219
_ Jn=33
s -
E=z,-=2
a = LY
*use S for &
al2=
Z,:=

Zlnterual

InFt: Stat=s

i

List:ily

e Zlnterval

C-Leusl:.95 C.8993d, 92630

Calculate ®=.9125151515
ng.38395169699
=
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