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9.3 The Normal Distribution

Section Objectives:

· You shall be capable of computing the percent of the total area under the standard normal curve between the mean and a given number of standard deviations from the mean (a z-score). (EXAMPLE 1) [Problems 5 – 8]

· You shall be capable of computing the percent of the total area under the standard normal curve given a pair of z-scores. (EXAMPLE 1) [Problems 9 – 14]

· You shall be capable of finding the z-score given a percentage of the total area to the right or left of z under the standard normal curve. (EXAMPLE 2) [Problems 15 – 18]

· You shall be able to define and give examples for the following mathematical terminology:

Definitions and Terminology

· continuous distribution (pg. 440) DEFINITION –

· skewed distribution (pg. 440) DEFINITION –

· normal distribution (pg. 440) DEFINITION –

· normal curve or normal distribution or Gaussian distribution (pg. 440) DEFINITION – A normal curve is any curve that is bell-shaped, symmetric about the vertical line through its center, and drops off rapidly and equally toward zero in both directions.
· standard normal curve (pg. 440) DEFINITION – A standard normal curve (or distribution) is any normal curve that shows the number of standard deviations from the mean on its horizontal axis rather than values of the random variable itself.
· z-score (pg. 440) DEFINITION – A z-score is used to determine how far, in terms of standard deviations, a given score is from the mean of a distribution.   For example, a score that has a z-value of 1.5 means the score is 1.5 standard deviations above (to the right) of the mean.

Mathematical Notation or Symbols

Symbol
Section
Meaning

z
9.3
A special variable associated with the Standard Normal Curve, and is usually called the z-score.

P(z ( b)
9.3
The probability for a normal distribution that an observed data value will be less than or equal to b.

P(z ( a)
9.3
The probability for a normal distribution that an observed data value will be greater than or equal to a.

P(a ( z ( b)
9.3
The probability for a normal distribution that an observed data value will be between a and b.

Symbol
Page
Read
Meaning

(
687
“mu”
The Greek letter “mu,” representing the population mean of a set of data.

(
697
Standard deviation
Measures how much the data differs from the mean. This symbol is the population standard deviation.

( ( 1(
471
“mu” plus sigma
1 standard deviation to the right of the mean

( ( 2(
471
“mu” plus  two sigma
2 standard deviations to the right of the mean

( ( 1(
471
“mu” minus sigma
1 standard deviation to the left of the mean

( ( 2(
471
“mu” minus  two sigma
2 standard deviations to the left of the mean

z = 1.0
706
z equals 1
1 standard deviation to the right of the mean

z = 2.0
706
z equals 2
2 standard deviations to the right of the mean

z = (1.0
706
z equals 1
1 standard deviation to the left of the mean

z = (2.0
706
z equals 2
2 standard deviations to the left of the mean

zx
469
z sub x
Represents the z-score, or standard score, of the value of x in a set of normal data.

Notes for This Section’s Objectives

Normal Curve

Properties of the Normal Curve
· There many different Normal Curves (Normal Distribution), all of which display the “bell-shape” and are symmetric about the mean.  See Figure 7 and 9 for examples of different Normal Curves, and Figure 8 for an example of a skewed curve.

· The graph of a normal curve is bell-shaped.

· The graph of a normal curve is symmetric about a vertical line through its center.

· The mean, median, and mode of a normal curve are all equal and occur at the center of the distribution.

· In a Normal Curve, the mean (midpoint of the graph) is denoted by (.

· In a Normal Curve, 1 standard deviation to the right of the mean is denoted by ( ( 1(.

· In a Normal Curve, 1 standard deviation to the left of the mean is denoted by ( ( 1(.

· In a Normal Curve, 2 standard deviations to the right of the mean is denoted by ( ( 2(.

· In a Normal Curve, 2 standard deviations to the left of the mean is denoted by ( ( 2(.

· Empirical Rule  About 68.3% of all data values of a normal curve lie within 1 standard deviation of the mean (in both directions), about 95.4% within 2 standard deviations, and about 99.7% within 3 standard deviations.

Meaning of Normal Curve Areas

In a standard normal curve, the following three quantities are equivalent.

1. Percentage (of total items that lie in an interval)

2. Probability (of a randomly chosen item lying in an interval)

3. Area (under the normal curve along the interval)



Standard Normal Curve

Properties of the Standard Normal Curve
· There is one, and only one, Standard Normal Curve. The Standard Normal Curve has a “bell-shape” and is symmetric about the mean.  See Figure 10, 11, 12 and 13 for examples of a Standard Normal Curve.
· The graph of the Standard Normal Curve is bell-shaped.

· The graph of the Standard Normal Curve is symmetric about a vertical line through its center.

· The mean, median, and mode of the Standard Normal Curve are all equal and occur at the center of the distribution.

· In the Standard Normal Curve, the mean (midpoint of the graph) is denoted by z = 0.

· In the Standard Normal Curve, 1 standard deviation to the right is denoted by z = 1.0.

· In the Standard Normal Curve, 1 standard deviation to the left is denoted by z = (1.0.

· In the Standard Normal Curve, 2 standard deviations to the right is denoted by z = 2.0.

· In the Standard Normal Curve, 2 standard deviations to the left is denoted by z = (2.0.

· Empirical Rule  About 68% of all data values of a normal curve lie within 1 standard deviation of the mean (in both directions), about 95% within 2 standard deviations, and about 99.7% within 3 standard deviations.

EXAMPLE of a Normal Curve
- See Figure 13.22 and Figure 13.23 for, page 704

z-Scores 
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EXAMPLE of Finding z-scores
- Refer to EXAMPLE 1, page 705
Finding the Percent of Data between two Data Values 

To Find the Percent of Data Between any Two Values

1. Draw a diagram of the normal curve, shading in the area or percent to be determined.

2. If necessary, use the formula z = (x ( 
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)/s to convert the given values to z-scores.  Indicate these z-scores on the diagram.
3. Look up the percent that corresponds to each z-score in Table 13.7.
4. a) When finding the percent of data between two z-scores on the opposite side of the mean (when one z-score is positive and the other is negative), you find the sum of the individual percents.
b) When finding the percent of data between two z-scores on the same side of the mean (when both z-scores are positive or both are negative), subtract the smaller percent from the larger percent.
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