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9.1 Frequency Distributions; Measures of Central Tendency

Section Objectives:

· You shall be capable of constructing a grouped frequency distribution given a set of data, an interval size and the number of intervals. (EXAMPLE 1) [Problems 1 – 4]

· You shall be capable of constructing a histogram given a set of data, an interval size and the number of intervals. (EXAMPLE 2) [Problems 1 – 4]

· You shall be capable of constructing a frequency polygon given a set of data, an interval size and the number of intervals. (EXAMPLE 2) [Problems 1 – 4]

· You shall be capable of computing the mean (average) given a set of data (EXAMPLE 3, 8) [Problems 7 – 12]

· You shall be capable of computing the median given a set of data (EXAMPLE 6, 8) [Problems 15 – 20]

· You shall be capable of computing the mode or modes given a set of data (EXAMPLE 7, 8) [Problems 23 – 28]

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

Definitions and Terminology

· statistics (pg. 440) DEFINITION – Statistics is the art and science of gathering, analyzing, and making inferences (predictions) from numerical information obtained in an experiment or survey. 

· data (pg. 440) DEFINITION – The data in statistics is the numerical information that is collected and analyzed. 

· population (pg. 440) DEFINITION – The population consists of all items or people of interest.

· sample (pg. 440) 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.

· random sample (pg. 440) 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.

· class width (pg. xxx) DEFINITION – The class width equals the highest value minus the lowest value plus one within a particular class of data values.  Alternatively, the class width = the difference of any two consecutive upper/lower class limits.

· ungrouped frequency distribution (pg. xxx) DEFINITION – An ungrouped frequency distribution is any distribution with a class width of 1.  

· grouped frequency distribution (pg. 441) DEFINITION – An grouped frequency distribution is any frequency distribution with a class width greater than 1.

· frequency polygon (pg. 442) DEFINITION – A frequency polygon is formed by joining consecutive midpoints of the tops of the histogram bars with straight line segments.  The midpoints of the first and last bars are joined to endpoints on the horizontal axes where the previous or next midpoint would appear. 

· arithmetic mean (mean) (pg. 442) DEFINITION – The arithmetic mean (mean) of a set of numbers is defined as the sum of the numbers, divided by the total number of numbers.

· sample mean (pg. 445) DEFINITION – The sample mean is the mean of a random sample of data values taken from the whole population.

· population mean (pg. 445) DEFINITION – The population mean is the mean computed from the total population of all data values.

· median (pg. 445) DEFINITION – The median of a set of numbers is defined as the middle entry in a set of data arranged in either increasing or decreasing order.  If there are an odd number of data values, take the middle value.  If there are an even number of data values, take the average of the two numbers in the middle.

· mode (pg. 447) DEFINITION – The mode of a set of numbers is found by selecting the most frequent entry for all of the data values.

· statistic (pg. 446) DEFINITION – A statistic is a number that gives information about a sample.  Examples of a statistic are mean, median, mode, and standard deviation.

Mathematical Notation or Symbols

Symbol
Section
Meaning

(
9.1
Capitol Greek letter “sigma,” meaning “take the sum of.”

( x
9.1
Take the sum of the data values x.


[image: image1.wmf]x


9.1
A symbol representing the arithmetic mean (the mean) of a set of data.

(
9.1
The Greek letter “mu,” representing the population mean of a set of data.

Notes for This Section’s Objectives


Grouped Frequency Distribution

Rules for Data Grouped by Classes

1. The classes should be of the same “width.”

2. The classes should not overlap.

3. Try to use from 5 to 12 classes. (Too few or too many classes can obscure the tendencies of the data.)

4. Try to use class widths with multiples of 5, such as 5, 10, 15, 20, and so on.

5. Each piece of data should belong to only one class.  That is, make sure that each data item with fit into one, and only one, class.

How to construct a grouped frequency distribution given a set of data, an interval size and the number of intervals. (EXAMPLE 1) [Problems 1 – 4]

Procedure to Create a Grouped Frequency Distribution

1. If necessary, rewrite the data in ascending or descending order.

2. Determine the “highest” and “lowest” piece of data.

3. Determine the number of classes. If the class width = 1, then stop using this procedure and use the Procedure to Create an Ungrouped Frequency Distribution.  If the first class is given, then proceed to step 4, otherwise proceed to step 5.

4. Create the rest of the classes, by determining the class width.  The class width = (upper class limit of the first class) ( (lower class limit of the first class) ( 1.  Add this class width to both the upper/lower class limit of the first class until all data items fall within one of the upper/lower class limits.  Then proceed to step 7.

5. Subtract the “highest” piece of data minus the “lowest” piece of data.  Call this the range of the data.

6. Determine the class width.  Divide the range of the data by multiples of 5, until the quotient is in the range of 5 to 12 classes. Note: The classes should not overlap.  Create the first class with the chosen range, and then proceed to step 4.

7. Create a table with 3 columns:

- Column 1 – The classes in ascending or descending order.

- Column 2 – A Tally column to count the number of data items in each class.

- Column 3 – A Frequency column to put the sum of the tally column for each class.

8. Each piece of data should belong to only one class.  That is, make sure that each data item will fit into one, and only one, class.

9. In your final answer, you only need to include Columns 1 and 3 in step 7.

How to construct a histogram given a set of data, an interval size and the number of intervals. (EXAMPLE 2) [Problems 1 – 4]

Procedure to Construct a Histogram
1. Using the given data, the number of intervals, and the interval width, prepare the data using the Procedure to Create a Grouped Frequency Distribution.  Make sure that the data classes are organized from low to high.

2. Rectangle for the First Data Class. Take the lowest value in the first data class to be the left-hand x-value of the first rectangle.  Take the highest value in the first data class as the average of the highest value in the first data class with the lowest value in the second data class. This is the right-hand x-value of the first rectangle.  The height of the rectangle will be the frequency of the first data class.  Using this information, draw the rectangle associated with the first data class.

3. Rectangle for the Second Data Class. Take the lowest value in the second data class = the highest value in the first data class.  Take the highest value in the second data class as the average of the highest value in the second data class with the lowest value in the third data class. This is the right-hand x-value of the second rectangle.  The height of the rectangle will be the frequency of the second data class.  Using this information, draw the rectangle associated with the second data class.

4. Rectangle for the Third through Next to Last Data Class. Repeat the process of Step 3, each time adjusting the highest and lowest x-values to be averaged, and adjusting the height of the rectangle according to the frequency of the data class that you are currently working on.

5. Rectangle for the Last Data Class. Repeat the process of Step 3 for the left-hand x-value of the last rectangle.  For the right-hand x-value use the highest value in the last data class. The height of the rectangle will be the frequency of the last data class.  Using this information, draw the rectangle associated with the last data class.

How to construct a frequency polygon given a set of data, an interval size and the number of intervals. (EXAMPLE 2) [Problems 1 – 4]

Procedure to Construct a Frequency Polygon
1. First point. The x-value of the first point = (x-value of the second point) ( (class width).  The y-value of the first point is zero.

2. Second point. The x-value of the second point is the mean of the lowest and highest values in the first data class.  The y-value of the second point = the frequency of the first data class.  Using a straight edge ruler, connect the first and second point.

3. Third point. The x-value of the third point is the mean of the lowest and highest values in the second data class.  The y-value of the second point = the frequency of the second data class. Using a straight edge ruler, connect the second and third point.

4. Repeat Steps 2 and 3 until you reach the last data class.  Determine the x- and y-value of the point for the last data class, and then using a straight edge ruler, connect the point from the next-to-last data class to the point from the last data class.

5. Last point. The x-value of the last point = (x-value of the second point) ( (class width). The y-value of the last point = zero.  Using a straight edge ruler, connect the last data class to this point.

How to compute the mean (average) given a set of data (EXAMPLE 3, 8) [Problems 7 – 12]

Mean or Arithmetic Average

Mean

The mean, 
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, is the sum of the data divided by the number of pieces of data.  The formula for calculating the mean of n data items, x1, x2, x3, … , xn, is given by
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where 
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 represents the sum of all the data and n represents the number of pieces of data.

Procedure to Find the Mean
To compute the median of a set of data, follow these steps.

1. Compute the sum of all of the given data.

2. Divide the sum computed in Step 1 above by the total number of pieces of data.

Procedure to Find the Mean using the Casio fx-115
To compute the median 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. After all data has been entered, press SHIFT, S-VAR, 1.  This displays the mean 
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.

Mean of a grouped distribution

The mean, 
[image: image6.wmf]x

, of a distribution where x represents the midpoints, f the frequencies, and    n = ( f, is given by
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where 
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f represents the sum of all the data and n represents the number of pieces of data.

Procedure to Find the Mean for Frequency Distributions
To compute the median of a set of data, follow these steps.

1. For each value of the given data, compute Value ( Frequency.

2. Compute the sum of all of the Value ( Frequencies from Step 1.

3. Divide the sum computed in Step 1 above by the sum of the frequencies.

Procedure to Find the Mean for Frequency Distributions using the Casio fx-115
To compute the median 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. 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.

4. After all data has been entered, press SHIFT, S-VAR, 1.  This displays the mean 
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.




Procedure to Create an Ungrouped Frequency Distribution

1. Create a separate class for each distinct piece of data in the given data set.  This means that your class width = 1.  Use as many classes as necessary so that each piece of data belongs to one and only one class.

2. The number of distinct classes should be somewhere in the range of 5 to 20 classes.

3. List the classes in either ascending (usually ascending) or descending order. 

4. Create a table with 3 columns: 

- Column 1 – The classes in ascending or descending order.

- Column 2 – A Tally column to count the number of data items in each class.

- Column 3 – A Frequency column to put the sum of the tally column for each class.

5. In your final answer, you only need to include Columns 1 and 3 in step 4.

How to compute the median given a set of data (EXAMPLE 6, 8) [Problems 15 – 20]

Median

Procedure to Find the Median
To compute the median of a set of data, follow these steps.

1. If necessary, reorder the data from left to right, lowest to highest.

2. Count the number of pieces of data and determine whether this number is even or odd.

3. If the number of pieces of data is odd, add 1 to the number of pieces of data and then divide the number of pieces of data by 2.  Count that many pieces of data from the left to obtain the median.

4. If the number of pieces of data is even, divide the number of pieces of data by 2, and take the average of that piece of data and the next piece of data to compute the median.




How to compute the mode or modes given a set of data (EXAMPLE 7, 8) [Problems 23 – 28]

Mode

Procedure to Find the Mode
To compute the mode of a set of data, follow these steps.

1. Use the procedure from Section 9.1 to create an Ungrouped Frequency Distribution.

2. The mode is the piece(s) of data with the highest frequency in the Ungrouped Frequency Distribution created in step 3.
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