Confidence Interval for a
Mean
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Recall that formula for a confidence interval is
statistic + margin of error.

When we are making an inference about a population
mean, the statistic will be our sample mean, X.

The critical value we use to find the margin of error for
our calculation will be based on whether the population
or sample standard deviation is known.

When the population standard deviation is known, we
use the formula x £ z* (o / Jn )

When it is unknown, we will need to find the sample
standard deviation, s, and use the formula X £ * (s / \/_ )

where t* is the t-critical value based on n - 1 degrees of
freedom.
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e t*1is the critical value for a t-distribution.

* Here is a comparison of the t-distribution
and the standard normal distribution:

” distribution
(standard normal)
t-distribution

(n close to 30)
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* Finding the critical f value for confidence
level CL and df degrees of freedom:

» Using R-Studio, 4¥ =n-1
— qt(CL +(1-CL)/2, df)

* With a TI-83/84 calculator,
— invT(CL +(1-CL) /2, df)



* The assumptions for a population mean
are:

1.

2

The sample must be an SRS from the
population of interest.

The data must come from a normally
distributed population. If this is not the case
or if we are unsure whether the population is
normally distributed, the sampling
distribution of must be normally
distributed.  ( N23p )
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Example: = , 008

Suppose your class is investigating the weights of Snickers 1-ounce
fun-size candy bars to see if customers are getting full value for

their money. Assume that the weights are normally distributed
with standard deviation 5.005 ounces.] Several candy bars are

randomly selected and weighed with sensitive balances borroweg,l
from the physics lab.

The weights are: ¢ 0.95, 1.02, 0.98, 0.97, 1.05, 1.01, 0.9, 1.00 )
We want to determine a 90% confidence interval for the true mean, .

a. What is the sample mean? « = ,99%

S =< T =
b. Determine Z* and Hu “\Wjin, o ecrof, :L"'—: \fNDfm (.qC)-LU{'b ME
= YR = 00U =,001

c. Determine the 90% confidence mterval Show your work)

495 £ 009 = 2 ),qq_)q]

d. Write a sentence that explains the s1gTuf1cance of the confidence interval.

We ore Q0T conkdant Hat HU frue muan wognd o

Hu lun siced SVickess bor Us bhetween . G4 21 ounces
and 4719 ounces
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Example: n= |1 Y =560 S=Iop ¥, mv"l:__(l. Tlf",:’gs)
2. A SRS of 16 seniors from HISD had a mean SAT-math
score of 500 and a standard deviation of 100. We know that
the population of SAT-math scores for seniors in the district
is approximately normally distributed.

a. Find the 90% confidence interval for the mean SAT-math score
for the population of all seniors in the district.

SO0 L 1,763 (75) = 500 43,628 = [4SD.176, 543, 829]

b. Explain the meaning of the above confidence interval.

We are 409 towfiduct Mo e paisin SAT- mavin
Qaore P HISD seniovs i ktween 4573 175 ond
s43,%265 |
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Example:

3. The effect of exercise on the amount of lactic acid in the blood
was examined in an article for an exercise and sport magazine.
Eight males were selected at random from those attending a
week-long training camp. Blood lactate levels were measured
before and after playing three games of racquetball, as shown in
the accompanying table. Use this data to estimate the mean
increase in blood lactate level using a 95% confidence interval.

Player | 1 D 3 4 5 6 7 g |df-7
Before| 13 20 17 13 13 16 15 16

After 18 37 40 35 30 20 33 19

In;:ctiif_b'__k(z o 171 23 22 17 Y | & 3

X =126 $=8.2197 E = nd(a157) = 4365
3,025 9365 &7y
[(. 70, 20,54
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Example:

4. A 95% confidence interval for the mean of a population
is to be constructed and must be accurate to within 0.3 unit.
A preliminary sample standard deviation is 2.9. Find the
he smallest sample size n that provides the desired
accuracy.

ME= .3

n= 35%,4% n<= 23459
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