Graphs
1.
Bar graph – can be used to display either categorical or quantitative data, but usually categorical.

In order to make a bar graph for categorical data, it is first necessary to have a frequency distribution table:

	Status
	Frequency
	Relative freq.
	Percent

	Freshman
	12
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40

12

0.300
	30.0

	Sophomore
	15
	0.375
	37.5

	Junior
	  8
	0.200
	20.0

	Senior
	  5
	0.125
	12.5

	Total 
	40
	1
	100%
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Note: a Pareto chart is a bar graph with the categories arranged in decreasing order of frequency.

2.
Circle graph (pie chart) – used to display categories that make up a “whole”
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3.
Time-series graph – displays the values of a quantitative variable over time.
4.
Histogram – a special bar graph used to display the distribution of a quantitative variable.
How to make a histogram:

a.
divide the data into classes of equal width (to find the class width, divide the range by the number of classes and then increase the result to the next highest integer).

b.
create a frequency distribution table.
c.
draw the histogram.
Consider the following sample data:
16, 17, 23, 26, 26, 28, 31, 34, 35, 38, 38, 38, 40, 41, 47 

To construct a histogram with 5 classes, 

Range = max – min = 47 – 16 = 31
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Create the class limits starting at the lowest observed value 16. 
	Class Limits
	Class Boundaries
	Frequency
	Relative freq.
	Percent

	16 – 22
	15.5 – 22.5
	2
	.133
	13.3

	23 – 29
	22.5 – 29.5
	4
	.267
	26.7

	30 – 36
	29.5 – 36.5
	3
	.200
	20.0

	37 – 43
	36.5 – 43.5
	5
	.333
	33.3

	44 – 50
	43.5 – 50.5
	1
	.067
	  6.7

	
	
	15
	1
	100%


5.
Stem-and-leaf display – “leaves” must be a single digit, so rounding is sometimes necessary.
Consider the following sample data:

16, 17, 23, 26, 26, 28, 31, 34, 35, 38, 38, 38, 40, 41, 47 

One line per stem:


Two lines per stem:
6.
Other options: frequency polygon, ogive, dotplot.

How to “describe a distribution”

1.
Shape – is it symmetric or skewed?  
[image: image5.emf] [image: image6.emf] [image: image7.emf]
symmetric
skewed right
skewed left
2.
Center
3.
Spread, variability

4.
Patterns – number of major peaks; 

  unimodal, bimodal, multimodal?  

  Uniform (i.e rectangular)?

5.
Outlier – extreme observations, gaps

Ogive 

	Class Limits
	Class Boundaries
	Frequency
	Cumulative freq.

	16 – 22
	15.5 – 22.5
	2
	2

	23 – 29
	22.5 – 29.5
	4
	6

	30 – 36
	29.5 – 36.5
	3
	9

	37 – 43
	36.5 – 43.5
	5
	14

	44 – 50
	43.5 – 50.5
	1
	15

	
	
	15
	


























_1246690919.unknown

_1246778391.unknown

