Ch 5.5 Central Limit Theorem
Definition
Sampling Distribution of the mean
the probability distribution of
sample means, with all

samples having the same sample

size n.




Frequency

Distribution of 200 digits from

20

10

Social Security Numbers
(Last 4 digits from 50 students)

01 2 3 4 5 6 7 8 9
Distribution of 200 digits

Average of the #'s

SSN digits X
1 8 6 4 | 475]
5 3 3 6 | 425
9 8 8 & | 825
5 1 2 5 | 325
9 3 3 5 | 500
4 2 6 2 | 350
7 7 1 6 | 525
9 1 5 4 | 475
5 3 3 0 | 500
/’As\_d/&—"“---.,h_‘
N
5 7 7 1 | 5254
2 3 3 0 |425
2 4 7 5 |450
5 4 3 7 |475
0 4 3 8 |375
2 5 8 6 |525
7 1 3 4 |375
8 3 7 0 |450
5 6 6 7 |e600




Distribution of 50 Sample Means
for 50 Students

-
on

Frequency

[, ]

0 —
8

01 2 3 4 5 6 7 9

As the sample size increases,
the sampling distribution of
sample means approaches a

normal distribution.



Central Limit Theorem
Given:

1. The random variable X has a distribution (which
may or may not be normal) with mean 4 and

standard deviation G.

2. Samples all of the same size n are randomly
selected from the population of X values.




Central Limit Theorem
Conclusions:

1. The distribution of sample X will, as the
sample size increases, approach a normal

distribution.

2. The mean of the sample means will be the
population mean p.

3. The standard deviation of the sample means
will approach c/A/n .




Practical Rules Commonly Used:

1. For samples of size 77 larger than 30, the distribution of

the sample means can be approximated reasonably well
by a normal distribution. The approximation gets better

as the sample size 7 becomes larger.

2. If the original population is itself normally distributed,
then the sample means will be normally distributed for

any sample size 77 (not just the values of 17 larger than 30).




Notation

the mean of the sample means

M= H

the standard deviation of sample mean

(often called standard error of the mean)

zscore=x - Mx

Jn




Steps for finding probabilities:

1. Is it a normal distribution? If not is the
sample greater than 30, then use the
central limit theorem.

2. Find the zscore=x- Mz

gives you the
new standard

O .
-,/ n deviation

3. Then find the probability that corresponds with
the z-score

4. Determine if need to add or subtract,etc.

5. If asks about being unusual use p < .05



Example: Given the population of women has normally

distributed weights with a mean of 143 |b and a standard
deviation of 29 Ib

a.) if one woman is randomly selected, the probability that
her weight is greater than 150 Ib. is 9




1b)Exam ple: Given the population of women has normally
distributed weights with a mean of 143 |Ib and a standard
deviation of 29 |b,
b.) if 36 different women are randomly selected, find the
probability that their mean weightis greater than 150 Ib.

.= 143 150
oy =29 = 4.83333

/36

0.5-0.4265=0.0735

10



lc Exam ple: Given the population of women has normally
distributed weights with a mean of 143 |Ib and a standard
deviation of 29 |b,
if 15 different women are randomly selected, find the
probability that their mean weightis less than 1307?

Is it unusual to weigh less than 130 pounds for a women?

11



Ex2a) In December in Mesa Verde National Park the average weight for a
female deer is 63.0 kg and ¢ of 7.1 kg. If a doe weighs less than 54 kg, then
she is considered to be undernourished. What is the probability that a single

AN N~
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™

2b)If the park has about 2200 does, what number do you expect to be
undernourished?

12
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Ex3b) If you were the inspector and noticed the milk was not between 2350 and

2650, would you suspect something?
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The lengths of pregnancies are normally distributed
with a mean of 268 days and a standard deviation of

15 days. If 36 women are randomly selected, find the

V\Ff\hﬂhi“"’\l I\'F I’\f\\lil"\ﬂ maAanam Nrannaoa
MIUMauviiity Ui riaviily iricaili picyiiaiivy vouwcecoli 200

days and 270 days?

A 0.2881
B 0.7881
C 0.2119
D 0.5517
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