mea - —_
o g e 5 ] unlfcnown
Pop ulahion £ & it
= S ] Samplirg
SaM,PL{f ?_—__-L - Van'abah‘fy .

Chapter 7 Normal Probability Approximations

-> Population: contains the entire collection of individuals we want
to study
= Parameter: characteristic of interest from the population. Value

of the parameter is unknown in practice M, o
bl

Sample: subset of individuals selected from the population. A
sample can provide reliable information about a population if the
sample is representative of the population.

Statistic: numerical measure of the sample. We use statistics to
estimate the unknown population parameter. Due to

sampling variability a statistic takes on different values for different
samples.

Melissa Lee, UBC Department of Statistics



The sampling distribution of a statistic is the distribution of the
values of the statistic computed from all possible random samples
of a certain size n drawn from the population.

- 2
x —> ) =
X
n = (00 »
Melissa Lee, UBC Department of Statistics N) : 2

There are many other possible samples of size 5 that the instructor
could have drawn. With each random sample he would get



An instructor of large statistics course with 1000 students is
interested in finding out the strength of his students’ math skills.
He thinks their high school calculus grades will be a good indicator
of math ability. The instructor drew one random sample of size 5.
There are many other possible samples of size 5 that the instructor
could have drawn. With each random sample he would get
different values of the sample mean. Imagine we repeat the
sampling procedure many more times:

Sample Grades of sampled students Sample mean

1 74 77 69 69 83 75.4
2 63 83 69 72 80 73.4
3 65 84 69 87 50 71.0
4 72 70 100 76 47 73.0
5 82 65 79 66 84 75.2
6 77 66 78 68 74 72.6

Melissa Lee, UBC Department of Statistics



Suppose a random sample of n observations is taken from a
population with mean p and standard deviation o.

» The mean of the sampling distribution of means is equal to p.

» The standard deviation of the sampling distribution of means
is equal to ﬁ

Melissa Lee, UBC Department of Statistics
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Central Limit Theorem

Let X, X5, ..., X,, be an independent random sample of size n
taken from any distribution with mean p and variance o*.

If n is large (book says n > 20), then

—————————
—8

R Sa 2,C atiu . b e i N(u, 0_“))

n n
—
S

Melissa Lee, UBC Department of Statistics
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Note that if a question ask about a sum instead of an average, you
can still use CLT. Let 7" be the sum of an independent random
samiple X X9 ,muvy -

T X3 ool X

Z,n= 1 X i
n

T:ZXZ- and X = = T =nX

i=1
E(T) = E(n(X))
= nE((X)) = nu
Var(T) = Var(nX)
= n*Var(X)
= n%c?/n
= no?

T ~ N(np,nc?)

Melissa Lee, UBC Department of Statistics



Example 1

Example 7.1 from your text.

A system consists of 25 independent parts connected in such a way
that the ith part automatically turnson when the (i — 1)th part
burns out. The expected lifetime of each part is 10 weeks and the
standard deviation is equal to 4 weeks.

(a) Calculate the expected lifetime and standard deviation for the

the system.
(b) Calculate the probability that the system will last more than
its expected life.

(c) Calculate the probability that the system will last more than
1.1 times its expected life. .

(d) What are the (approximate) median life and interquartile
range for the system?

Melissa Lee, UBC Department of Statistics
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