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1. Introduction
Discrete/continuous

• Normal range of systolic blood pressure is 110 to 140

• How does one determine the normal intervals

• We can use Normal distributions 

• Continuous variable can assume all values between 
any two given values of the variables (heights of adult 
men, body temperatures of rats, and cholesterol 
levels of adults.)

• Many continuous variables have distributions that are 
bell-shaped, and  are called approximately normally 
distributed variables.
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1. Introduction

Histograms for the distribution of heights
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1. Introduction

The “tail” of the curve indicates the direction 
of skewness (right is positive, left negative)

Skewness can 
be checked by 
using Pearson’s 
index PI of 
skewness. The 
formula is
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2. Properties of a normal distribution 

The shape and position of 
a normal distribution curve 
depend on two 
parameters, the mean and 
the standard deviation
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2. Properties of a normal distribution 

A normal distribution is a continuous, symmetric, bell-
shaped distribution of a variable (The properties of a 
normal distribution, are as follows )

1. A normal distribution curve is bell-shaped

2. The mean, median, and mode are equal and are located 
at the center of the distribution

3. A normal distribution curve is unimodal (i.e., it has only 
one mode)

4. The curve is symmetric about the mean, which is 
equivalent to saying that its shape is the same on both 
sides of a vertical line passing through the center
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2. Properties of a normal distribution 

properties of a normal distribution continued..

5. The curve is continuous, that is, there are no gaps or 
holes. For each value of X, there is a corresponding 
value of Y

6. The curve never touches the x axis. Theoretically, no 
matter how far in either direction the curve extends, it 
never meets the x axis—but it gets increasingly closer

7. The total area under a normal distribution curve is 
equal to 1.00, or 100%
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2. Properties of a normal distribution 

properties of a normal distribution continued..

8. The area under the part of a normal curve that lies within 
1 standard deviation of the mean is approximately 0.68, 
or 68%; within 2 standard deviations, about 0.95, or 
95%; and within 3 standard deviations, about 0.997, or 
99.7%. 
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3. The standard normal distribution 
and finding areas 

The standard normal distribution is a normal 
distribution with a mean of 0 and a standard deviation 
of 1.
All normally distributed variables can be transformed 
into the standard normally distributed variable by 
using the formula for the standard score:
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3. The standard normal distribution 
and finding areas 

Step 1: Draw a picture.

Step 2: Shade the area desired.

Step 3: Find the correct figure in the following 
Procedure Table (the figure that is similar to the one 
you’ve drawn).

Step 4: Follow the directions given in the appropriate 
block of the Procedure Table to get the desired area.

Finding Areas Under the Standard Normal 
Distribution Curve
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3. The standard normal distribution 
and finding areas 

Finding Areas Under the Standard Normal 
Distribution Curve
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3. The standard normal distribution 
and finding areas 

Finding Areas Under the Standard Normal 
Distribution Curve
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3. The standard normal distribution 
and finding areas 

Finding Areas Under the Standard Normal 
Distribution Curve

http://davidmlane.com/hyperstat/z_table.html

Appendix C
Table E
Page 770

Z value 
between 0 
and 2.34
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3. The standard normal distribution 
and finding areas 

A Normal Distribution Curve as a Probability 
Distribution Curve

A normal distribution curve can be used as a probability 
distribution curve for normally distributed variables. 

The area under the standard normal distribution curve 
can also be thought of as a probability. 

That is, if it were possible to select any z value at 
random, the probability of choosing one, say, between 0 
and 2.00 would be the same as the area under the 
curve between 0 and 2.00 (0.4772). 
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4. Applications of  normal distribution

Example:

The mean number of hours an American worker 
spends on the computer is 3.1 hours per workday. 
Assume the standard deviation is 0.5 hour. Find the 
percentage of workers who spend less than 3.5 hours 
on the computer. Assume the variable is normally 
distributed.
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4. Applications of  normal distribution

Finding Data Values Given Specific Probabilities
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4. Central limit theorem

In addition to knowing how individual data values 
vary about the mean for a population, statisticians 
are interested in knowing how the means of samples 
of the same size taken from the same population 
vary about the population mean.
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4. Central limit theorem

A sampling distribution of sample means is a 
distribution using the means computed from all 
possible random samples of a specific size taken from 
a population.

Sampling error is the difference between the sample 
measure and the corresponding population measure 
due to the fact that the sample is not a perfect 
representation of the population.
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4. Central limit theorem


