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9.2 Measures of Variation

Section Objectives:

· You shall be capable of computing the range given a set of ungrouped data. (EXAMPLE 1) [Problems 3 – 8]

· You shall be capable of computing the standard deviation given a set of ungrouped data. (EXAMPLE 3) [Problems 3 – 10]

· You shall be capable of computing the mean and standard deviation for application problems. (EXAMPLE 3) [Problems 21 – 31]

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

Definitions and Terminology

· population (pg. xxx) DEFINITION – The population consists of all items or people of interest.

· sample (pg. xxx) DEFINITION – Any subset of the population is called a sample. The number of items or people in a sample usually consists of a number that is much less than the size of the population.

· unbiased sample (pg. xxx) DEFINITION – An unbiased sample is a random sample in which a small replica of the entire population with regard to income, education, sex, race, religion, political affiliation, age, and so on.

· random sample (pg. xxx) DEFINITION – If a sample is drawn in such a way that each time an item is selected, each item in the population has an equal chance of being drawn, the sample is said to be a random sample.

· range (pg. 454) DEFINITION – The range of a data set is the straightforward measure of dispersion defined as follows.  The range = (the highest value in the set) ( (the lowest value in the set).
· deviations from the mean (pg. 454) DEFINITION – The deviations from the mean are the differences found by subtracting the mean from each number in the sample.

· variance (pg. 455) DEFINITION –

· standard deviation (pg. 455) DEFINITION – The standard deviation is a measure of dispersion that determines how much each value deviates from the mean.  The size of the standard deviation tells us something about how spread out the data are from the mean.
· sample variance (pg. 457) DEFINITION – The sample variance is the variance computed from a sample taken from the population.

· sample standard deviation (pg. 457) DEFINITION – The sample standard deviation is the standard deviation computed from a sample taken from the population.

· population variance (pg. 457) DEFINITION – The population variance is the variance computed from the population.

· population standard deviation (pg. 457) DEFINITION – The population standard deviation is the standard deviation computed from the population.

Mathematical Notation or Symbols

Symbol
Section
Meaning

s2
9.2
A symbol representing the variance of a sample, or sample variance.

s
9.2
A symbol representing the standard deviation of a sample, or sample standard deviation.

(2
9.2
A symbol representing the variance of a population, or population variance.

(
9.2
A symbol representing the standard deviation of a sample.

Notes for This Section’s Objectives

How to compute the range given a set of ungrouped data (EXAMPLE 1) [Problems 3 – 8]

Procedure to Find the Range
To compute the range of a set of data, follow these steps.

1. Determine the lowest and highest data values in the set of given data.

2. The range = (highest value) ( (lowest value)


How to compute the standard deviation given a set of ungrouped data (EXAMPLE 3) [Problems 3 – 10]

Standard Deviation

Procedure to Find the Variance and Standard Deviation
To compute the standard deviation of a set of data, follow these steps.



[image: image1.wmf](

)

1

2

2

-

-

=

å

n

x

n

x

s


1. Find the mean (
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) of the set of data.

2. Make a chart having two columns:

                 Data                 (Data)2
3. List the data vertically under the column marked Data.

4. Square the values from the Data column and record these values in the (Data)2 column.

5. Find the sum of the values in the (Data)2 column.

6. Subtract 
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 from the result obtained in Step 5. (n is the number of pieces of data)
7. Divide the sum obtained in Step 6 by n ( 1, where n is the number of pieces of data.  The result is the variance of the set of data.

8. Find the square root of the number obtained in Step 7.  This number is the standard deviation of the set of data.

Procedure to Find the Variance and Standard Deviation - Using the Casio fx-115
To compute the standard deviation of a set of data, follow these steps.

1. Put your calculator in Statistics Mode: MODE, MODE, 1.

2. Clear the statistics memory: SHIFT, CLR, 1, =.

3. Enter in each piece of data, followed by pressing the M( key.  Each time you enter the M( key to input your data, the number of data values up to that point in the data entry process is indicated on the display by the n value.

4. For repeated data values, perform the following. For each value of the given data, compute Value ( Frequency.  For instance, to enter a value of 30 with a Frequency of 6 press 30 SHIFT ; 6  and then the M( key to input your data. Repeat this process for all of the different values in the data set.  Note that the ; key is the comma (,) key just to the left of the M( key.

5. After all data has been entered, press SHIFT, S-VAR, 3.  This displays the standard deviation from the mean for a sample population.  To compute the variance, press the x2 key, and then the = key.
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