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Using the standard normal distribution

0.4 Any set of values with a normal distribution

of mean=p and standard deviation=¢ can

be transformed into the standard by
0.3 subtracting u and dividing by o.
xX—p
0.2 z=
(2

i Allows us to calculate probabilities

for values in regions defined by
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Using the standard normal distribution

e.g., For a data set with mean=23 and standard
deviation=5, how many values are between 22 and 27?
is equivalent to ...

What proportion of values in the standard normal
distribution are between z=-0.2 and z=0.6?
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What is the normal distribution used for?

» Many populations exhibit a normal distribution. It is a natural
outcome of summing many independent factors (e.g., genetic
effects, sequential actions).

Therefore the normal is useful for estimating frequencies
and proportions in many populations from p and 2 or ¥ and s2.

» Central Limit theorem: The means of samples from a population
form a normal distribution (no matter the population).

Therefore the normal is useful for estimating the means
of populations (and confidence intervals) from means of samples.

a mean and standard deviation.

You can watch our
inomial video for
more about that

distribution.

The normal distribution

This is the most common probability
distribution in statistics. It is the limit of the binomial

distribution as # of trials becomes large and p=~0.5
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Equation for the standard normal distribution
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Using the standard normal distribution
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is equivalent to ...
Area under the curve <) Arca under the curve
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Rules of thumb for the normal distribution “=

Middle 66%, -0.954 < z < 0.954 (about -1 to 1)

Middle 95%, -1.960 < z < 1.960 (about -2 to 2)

Middle 99%, -2.576 < z < 2.576 (about -3 to 3)
"Rules of thumb"

Areas of distributions

Regions along X-axis represent observations or values
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Sum of heights = prob. 25-35 observations Area under curve = prob. value between 25-35

Equation for the normal distribution
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Using the standard normal distribution
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Unfortunately this integral cannot be solved exactly.
We therefore use tables of numerical approximations. i
These are normal distribution tables or Z tables

Use them by looking up areas and subtracting.

Tt of 2 vaues

Using Z tables T

What is the area between
z=-2andz=2?

0.9772-0.0228=0.9544
Hence the rule of

thumb that 95%
of the data is

0.9772

i 2=-2 7=2
within 2 standard
deviations of the Area=0.9772
AR Area=0.0228 Area=0.9544

Areas of distributions

Regions along X-axis represent observations or values
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Areas of distributions

Regions along X-axis represent observations or values
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Area under curve = prob. value between 25-35

Using Z tables

Z tables are tabulated areas.
Usually for area to the
left of a given Z value.

e.g., Area tothe left of Z(A) =
Area to the left of Z(B) = 0.9 A B
Therefore area between Z(A) i
and Z(B) = 0.9=0.3=0.6 Area=0.9
Area=0.3 Area=0.6
Using Z tables |\,

0.1587

What is the area between
z=-1andz=1?

0.8413-0.1587=0.6826
Hence the rule of
thumb that 66%
of the data is
within 1 standard
deviation of the
mean.
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