Introduction to Normal Distribution and i
the Standard Normal Distribution

What is a Normal Distribution & a Normal Curve? \v

-A normal distribution is a probability for a continuous random variable, x. 0\9’
A normal curve is the graph of a normal distribution.

KEY FEATURES OF NORMAL DISTRIBUTION g l{bﬁ;

g [CombD: =

Mean, Median, and Mode are equal. \Eﬁj\ 9}?
The curve is bell-shaped and symmetrical about the mean.
The total area under the curve = 1 (or 100%).

The curve approaches, but never touches the x-axis.
The graph curves downward within

one standard deviation of the mean

and curves upward outside one

standard deviation of the mean.

These points are called “inflection

points.”
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A normal curve can have any mean and any positive standard deviation.
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Recall the mean is a measure of positive: Curves A and B have the same mean.
Recall the standard deviation is a measure of spread: Curve A has the largest standard deviation while B and C have

the same standard deviation.
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Example 1:
Which curve has the greater mean? A_

Which curve has the greater standard deviation?
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Sketches of what a normal curve CAN NOT look like:
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REVIEW CONCEPT

In Chapter 2, we used the EMPIRICAL RULE to determine probabilities under normal curves and we reviewed this
yesterday in class and for homework.

We also discussed the “STANDARD SCORE” OR “Z-SCORE.” A z-score tells us “how many standard
deviations” a raw score, ¥, is away from the mean, .

Example 2: The birth weight of newborns is normally distributed with a mean of 3300 grams and a standard deviation of
600 grams.

a) What is the Z-score for a newborn weight b) What is the Z-score for a newborn weight
of x =3900g? of x =2300g?
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A “Standard Normal Distribution” is a

normal distribution withameanofO0anda | Standard normal distribution
standard deviation of 1. The total area

under the curve is 1. - A normal distribution with a mean of 0 and a standard
deviation of 1.

If we are dealing with values that have
integer Z-scores (-2, -1, 0, 1 etc), we can
still use the empirical rule to estimate
probabilities.

] 1 i | | I Z
If we are dealing with ANY Z-score (-2,0, 1, = = h g l 4 i
1.35, -0.78, etc.) we can use a “Standard | = Any x-value can be transformed into a z-score by

Normal Distribution Table.” usmg the formula
Value - Mean — x-u
Standard deviation o

Z ="

STANDARD NORMAL DISTRIBUTION TABLE: “Table noprsonds arnca undotha
o . Areas of a Standard Normal Distribution cune. GJ' “"0 -HJ ,ﬁﬂé"' d} ‘M‘l F-Scre,

\\ (a) Table of Areas to the Left of z
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The table entry for 7 is the area to the 0019 0018 0017 ({0016 J.0016 0015 0015 .0014 0014
left of z. ~28 0026 0025 0023 0023 0022 0021 0021 .0020 .0019
-2.7 0035 .0034 0032 0031 0030 0028 .0028 .0027 0026

Example: Find the area left —26 0047 .0045 0043 0041 .0040 0033 .0038 0037 0036
ofz=-2.94 ~25 0062 .0060 0059 .0057 0055 .0054 0052 .0051 .0049 .0048
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7910 7939 7967 .7995 .8023 .8051 .8078 .8106 .B133
Example: Find the arealgft 8186 .8212 8238 .8264 .8289 .8315 .8340 .8365 .8389
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The table entry for z is the area to the
left of 2.
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BIG IDEA IN THIS CHAPTER:

GOAL: Estimate probabilities of
values of x that are part of a
normal distribution.

Normal Distribution

G ‘?/ V=
PROCESS: o o=1
*Convert x-values (raw scores) to
standard scores (Z-scores).
*Use the standard normal K x IJ':O Z

Standard Normal
Distribution

distribution table to look up

areas. Areas under the normal curve correspond to probabilities!

HOW TO USE THE TABLE TO FIND PROBABILITIES:
FIRST: Sketch the curve and shade the appropriate areas.
SECOND: Looking for the area on the ...

LEFT SIDE:
Look up the value that corresponds to z in the table.

%is the area to the left of z.

RIGHT SIDE:
Look up the value that corresponds to z in the table.
This is the area to the left of z.

Subtract the area to left from 1.

1 - (area to the left) = area to the right.

BETWEEN TWO VALUES
Find the area left of both scores.
smaller area from the larger area.

Subtract the

(larger area) — (smaller area) = (middle area)

Find the area under the standard normal curve to the lefl
of z=-0.99.

s
. : N
Solution: \

0.1611 ;

059 v}

From the Standard Normal Table, the area is
equal to 0.1611.

Find the area under the standard normal curve to the
right of z = 1.06.

Solution:

0 106

From the Standard Normal Table, the area is equal to
0.1446.

Find the area under the standard normal curve between
z=-=15and == 1.25.

Solution:

«~1.50 0 1.25

From the Standard Normal Table, the area is equal to
0.8276.
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Example 3: Find the area of the indicated region under the standard normal curve. Make a sketch to clearly show the

area under the curve that you are finding.

a) tothe leftofz=1.46

b) to the left of’£=__ -2.00
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c) to the right of z=-0.45 d) to theright of z=1.90
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e) betweenz=-1.43 andz=2.03 f) betweenz=0andz=1.79
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Because the normal distribution is a continuous probability distribution, the area under the standard normal curve to the
left of a z-score gives the probability that z is less than the z-score. For example, the area to the left of z=-0.99is 0.1611.
So, P(z2 <-0.99) =0.1611. So from Example 3,

a) P(z<1.46)= 0.q279 b) P(z<-2.00)= D,022.9
>
) P(z>-0.45)= O.(p1%e d) P(zé1.90)= O.02.&877

e) P(-1.43<z<2.03)= p,av>y f) P(0<z<1.79)=0.463%
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