Histograms, frequency polygons and ogives
Once the data are organized in a frequency distribution the statistician should present it in a comprehensible way. Graphed data is easier to understand.

Most common graphs:
1. histogram,

2. frequency polygon,

3. cumulative frequency graph or ogive.

The histogram is a graph that uses contiguous vertical bars to display the frequency of the data (unless the frequency equals 0) contained in each class. The heights of the bars equal the frequency (after certain scale has been chosen) and the bases of the bars lie on the corresponding class.
Steps for constructing a histogram:

1. Draw and label the x (horizontal) and the y (vertical) axes.

2. Represent the frequencies on the y axis and the class boundaries on the x axis.

3. Using the frequencies as the heights draw vertical bars for each class.

Note: For the histogram we need the frequencies and the class boundaries.

Example: Construct a histogram for the frequency distribution for the record high temperatures of the 50 states.

	Class Limits
	Class Boundaries
	Frequency (f)
	Cumulative Frequency
	Midpoints (Xm)

	100-104
	99.5-104.5
	2
	2
	102

	105-109
	104.5-109.5
	8
	10
	107

	110-114
	109.5-114.5
	18
	28
	112

	115-119
	114.5-119.5
	13
	41
	117

	120-124
	119.5-124.5
	7
	48
	122

	125-129
	124.5-129.5
	1
	49
	127

	130-134
	129.5-134.5
	1
	50
	132


A frequency polygon  is a graph that displays the data by using lines that connect points plotted for the frequencies at the midpoints of the classes. In the Cartesian system OXY the midpoints are the first coordinates of the vertices of the polygon and the frequencies are the second coordinates.

Steps for constructing a frequency polygon:

1. Draw and label the x (horizontal) and the y (vertical) axes.

2. Represent the frequencies on the y axis and the midpoints on the x axis.

3. Plot the vertices of the polygon.

4. Connect adjacent points with line segments. Draw a line back to the x axis at the beginning and the end of the graph at the same distance that the previous and the next midpoints would be located.

Note: For the frequency polygon we need the frequencies and the midpoints. 
Example: Construct a frequency polygon for the previous example.
An ogive is a graph that represents the cumulative frequencies for the classes in a frequency distribution. It shows how many of values of the data are below certain boundary.

Steps for constructing an ogive:

1. Draw and label the x (horizontal) and the y (vertical) axes.

2. Represent the cumulative frequencies on the y axis and the class boundaries on the x axis.

3. Plot the cumulative frequency at each upper class boundary with the height being the corresponding cumulative frequency.

4. Connect the points with segments. Connect the first point on the left with the x axis at the level of the lowest lower class boundary.

Note: For the ogive we need the class boundaries and the cumulative frequencies
Example: Construct an ogive for the previous example.
Other types of graphs:
1. Pareto charts are the analogue to histograms in the case of a categorical variable.

2. Time series graphs represent data that occur over a specific period of time (see Figure 2-9 (b) on page 63)
3. Pie graphs are circles that are divided into sections or wedges according to the percentage of frequencies in each category of the distribution.

Steps for constructing a pie graph:

1. Convert the frequency for each class into a proportional part of the circle using the formula

Degrees=360f/n,
where f is the frequency for each class and n is the sum of the frequencies.

2. Find the percentages corresponding to each class

3. Using a protactor, graph each section and write its name and corresponding percentage.
Example:   Draw a Pareto chart and a pie graph for the following frequency distribution.

	Class
	Frequency
	Percent

	A
	5
	20

	B
	7
	28

	O
	9
	36

	AB
	4
	16







          25                                             100

HW: p. 58-59, Ex. 1-11 (odd)

         p. 78, Ex. 10-13
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