6.4 Estimating a Population
Mean b Not Known

(This section is much more
realistic than 6.3)



Important Properties of the -
Student t Distribution < TD

. The Student t distribution is different for different sample sizes
(see Figure 6-5 for the cases n=3 and n = 12).

. The Student t distribution has the same general symmetric bell
shape as the normal distribution but it reflects the greater
variability (with wider distributions) that is expected with small
samples.

. The Student t distribution has a mean of t = 0 (just as the standard
normal distribution has a mean of z = 0).

. The standard deviation of the Student t distribution varies with
the sample size and is greater than 1 (unlike the standard normal
distribution, which hasa o =1).

. As the sample size n gets larger, the Student f distribution gets
closer to the normal distribution.



Z distribution

(standard normal)
t=distribution

(n close to 30)
t-distribution

(n smaller than 30)

p=0



The methods covered in 6.4 are the ones used often.
They are realistic & practical.

USUALLY YOU DON'TKNOW @~

WHEN YOU ARE LOOKING FOR A
The following assumptions need to be true in order
to use the methodsyou're about to learn:
1) The sample is a simple random sample (51%5)
2) The sample is normally distributed and/gr n> 30



The sample meanX is the best point estimate of the
populationmean M .

As with any best point estimate, we don't know
how good the estimate is so we're better off using a
confidence interval.



*EX** When J is not known, we use_e-
instead oF-Z_io find the confidenceinterval.

To find the critical value, o

Since confidence intervals ’t
A / 2~

are two-sided, we will use
"Area In two tails" on the chart.



degrees of freedom =n - 1

The number of degrees of D
freedom for a sample of data d_F (.f

is the # of sample values that
can vary after certain

restrictions have been placed \ B B ) BL) (_a_\ (
on all the data values. (You'll m 1y 42
understand better after | give

you an example.) -
af=n-| =1V







Margin of Error E
for Estimate of u

Based on an Unknown O and a Small Simple
Random Sample from a Normally Distributed
Population

E = a/z_s_j X€<r/t LY+E

where ta/ 2 has n - 1 degrees of freedom.
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Formula 6-6




Confidence Interval
(or Interval Estimate) for
Population Mean x when o is known

FEucxie]

|X -E <pu< x +E

X + E

\_(Ir -E,Y+E)]
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Before you find the confidence interval for Myou need to see
what informationyou have. No matter what you need a simple
random sample that is either normally distributed and/or n>30.

If you know g—, use the margin of error formulainvolving Z.

If you don't know (7=, use the margin of error formulainvolving
t.

Afteryou find E, the process for finding the confidence interval
is the same.



Sigma known: z or neither

Sig(rjn_o not known: t or neither



If possible, which critical value (z or t) would you use to
find the confidence interval for

1) n =28, x =400, s = 16, the populationis skewed ar@
2) n =32, x =400, s = 16, the populationis skewed {/r neit'e
3) n =32, x =400, 5 = 18, the population is skewe or el
4) n =8, x = 400, 6 = 18, the population is normall - nedhe
distributed

2z noemal



Find the confidence interval for M using the 99 |
given info. Assume that the population has a O( = 05

normal dist. 1§ |
16) 95% confidence; n = 15 = 496; s = 108 :—‘2__‘

= ‘(/
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5 % | am 95% confident that the
true mean of math SAT scores
for women is between 436.2

( Hl}(oa} 55 5$> and 555.8.



Pulse Rates for men and women(95% conf.)

Men
X=69.4
s=11.3
N =40

AR
E= 3@
(658, 73)J

Women
xX=76.3

s there a
difference
between

the pulse
rates of men
and women?
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Construct a 95% confidence interval. Assume the population is normally distributed.

X=20.9

26 22 23 12 19 25 23 21 25 10 _
= Ub

ACT scores for 20 randomly selected students.

20 22 23 21 14 20 24 23 26 17 felf‘zv%

E: fa/z.'ﬁfs\—m: (137 )qu}
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Construct a 99% confidence interval. Assume the population is normally distributed.
GPA for 14 randomly selected college students.

28 32 26 18 102 3] 40
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