Confidence Intervals for the Mean (c unknown)

Chapter

6.2 SITUATION 1: Want to estimate W for population. Use: E = z, % to find
Know standard deviation of population (o).
G \ Know X (mean of sample size n) x—FE < u << X+ E

SITUATION 2: Want to estimate p for population.
/I Don’t know standard deviation of population (o).
(o 1 Know X {average of sample size n) and s (standard deviation of sample size n)
i

USE: A non-normal distribution called The Student’s t distribution

THE STUDENT'’S t DISTRIBUTION

History Lesson: William S, Gossett, Statistician for

Guinness Brewing Company Assume that x has a normal
distribution with mean p,
Gossett and other employees “discouraged” publication For samples of size n with

of research. Gossett believed the research was importent | S8Mmple mean  and sample

and published anyway under the name; "Student” standard deviation 5, the t
variable has » Student’s t

Now instead of “Gossett’s t-distribution”, statistical distribution with degrees of

literature refers to it as “The Student’s t-distribution” freedom d.f. =0 ”’T

= _ 4
conrpencenTerRvAL: X — E < u < X + E a.F.

CrMtical Valoes for Student's ¢ Distribution
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Example 1: Find the critical value forn=11 DA |V.214[ 1363 1348 1796 2200 L7018 .06
and c=0.75 12 0.695 t:e 1LIS6  1E38  1L782 21789 2681 208
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Example 2: Find the critical value t. for a 0.90
confidence level for a t distribution with sample
sizen=8,

4.5~

Example 3: Find the values £ gg for a sample
of size 5.

d'g/)—\ £ =2y

C 3747

Example 4: Find the critical value t, for a 0.95
confidence level for a t distribution
with sample size n = 32,

\Y\ & =
v\ﬂﬂb =3 © 22,040

MARGIN OF ERROR FOR p WHEN o IS UNKNOWN

Critical Values for Student's ¢ Distribution

Find the margin of error for the values of c, s, and n.

Example 5: c =098,s=6.5,n=14
a.f=12 £= .65
t. = 2650

CONFIDENCE INTERVAL FOR p WHEN o IS UNKNOWN
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X—E< u< x+E

Example 6: A company has a new process for manufacturing large artificial sapphires. In a trial run, 37 sapphires are
produced. The mean weight for these 37 gemsis X = 6.75 carats, and the sample standard deviationis s = 0.33 carats.
Let u be the mean weight for the distribution of all sapphires produced by the new process.

Find a 959;.; ‘ﬁx)nﬁdence interval for p. C=.95" d ’ 97’3‘0

N=37 x= (75 S= 0,23
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Example 7: An archeologist discovers only seven fossil skeletons
from a previously unknown species of miniature horse. For this
sample, the mean is X = 46.14 and the sample standard deviation
is s =1.19. Find a 99% confidence interval for the entire
population of such horses.
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Step 1t Check your gssumptions
C  simple random sampie
0 oisunknown

Step 1 |dentify s, n, 1.

Step 3: Calculate the margin of error, E using
formula

Step 4 (dentify X & £ and set up your
confidence interyal

Step 5: Interpret your interval in the context
of tha problem

“Tam C% confident that the imtervel to
canloins the true mean,”

Example 8: Use the confidence interval to find the margin of error and the sample mean.

(7.85, 19.35)

SZ_:,_ left+ g _ 789 +14.35 = 3. ©

3
-

12.b-7.86 > 5.5

WHEN TO CHOOSE THE STANDARD NORMAL DISTRIBUTION OR THE

t-DISTRIBUTION
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Exaimine prrobletn statement

i I8 known i |8 UNKRown

Use normal
distribution with
margin ol error

Use Studant's |
distribution with
margin of arror

Ewl. =
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