Ch1.2   Graphical Methods for Describing Data
Topics:

· Types of variables: 
· Categorical variables 
· Numerical variables: discrete variable, continuous variable
· Methods for visual displaying data
	Categorical variable
	Numerical variable

	Pie chart

Bar chart
	Stem-and-leaf plot

Histogram

Box-plot (will be covered in Ch2)


------------------------------------------------------------------------------------------------------------
An example data set:

	Name
	Sex
	Marital status
	# of children
	Income
	Age

	Andrew
	M
	M
	0
	80K
	40

	Bill
	M
	D
	2
	45K
	32

	Jose
	M
	S
	0
	40K
	23

	Kate
	F
	M
	3
	31K
	28

	Vikki
	F
	M
	0
	52K
	31

	John
	M
	S
	1
	71K
	28

	Neal
	M
	S
	0
	42K
	27

	Angie
	F
	M
	2
	39K
	35


I. Types of Variables: numerical and categorical 
· Categorical variable: 

Sex, Marital status 
· Discrete (numerical) variable: 

# of children
· Continuous (numerical) variable:

Income, age 
II. Methods for visual displaying data
A. Categorical variable: (1) Pie chart, and  (2) Bar chart
[image: image1.png]


[image: image2.png]05

04

03

02

01

00





Numerical variable: 
(1) stem-and-leaf plot, (2) histogram, and (3) boxplot
(1) Stem-and-leaf plot: 
  2 | 3

“3” means 23 
  2 | 788         “788” means three numbers: 27, 28, 28, etc
  3 | 12

  3 | 5

  4 | 0

Stem unit = 10; Leaf unit = 1
a. It uses the leading digits and trailing digits of a variable  to form the shape of the distribution of the variable (in the data set)
b. A stem-and-leaf plot has THREE parts: 
1. stem (leading digits); 2. vertical line; 3. leaf (trailing digits, usually last digit) 
c. Usually stem can have as many digits as needed, but each leaf usually contains only 1 digit  (see next page for example).
d. Interpretation: turn 90o, and notice the following 4 features
i. Typical value (Center/Mode): the central location and the most frequent data occurred
ii. Extent of spread: how the data spread
iii. Shape: unimodal vs. bimodal |  flat  | symmetric vs. skew
iv. Outlier(s): most extreme data
e. Comparative stem-and-leaf plot:
         | 2 | 3

      5 | 2 | 788

    30 | 3 | 12

    97 | 3 | 5

    41 | 4 | 0
  998 | 4 |  
Stem unit = 10; Leaf unit = 1
(Ch 1.2 Graphical Methods for Describing Data. Continue..)

Ex.  Stem-and-leaf plot of the golf scores of 13 players in last year’s amateur tournament: 

    7 | 9
    8 | 136789
    9 | 015
  10 | 25
  11 |  
  12 | 1
Stem unit = 10; Leaf unit = 1

(When describing a numerical data set, keep the following 4 features in mind.)

i. Center / Mode:

Center is near 80 and 90
ii. Spread:

The data ranges from about 70 to 120
iii. Shape:

Skewed to right (positively skewed)
iv. Outliers:

It seems the score 121 is an outlier (of course, we need to use a criterion introduced later to check if it is an outlier)
B.  (Graphical summarizing a numerical data set: 


(1) stem-and-leaf plot, (2) histogram, and (3) boxplot) 

(2) Histogram
· Histogram is similar to a stem-and-leaf plot, but more useful when we have a large data set (with many data points)
· A histogram is obtained by splitting the range of the data into some (usually equal-sized) bins (also called classes). Then for each bin, count the number of data points that fall into each bin and calculate the proportion by dividing the number by the total data points. 
Ex. (The golf score example) We can tally the golf scores into the following table:  (The table is also called frequency or relative frequency table):

	Score
	Count

(also called frequency )
	Proportion

(also called relative frequency)

	70≤ to <80
	1
	7.7%

	80 ≤to <90
	6
	46.2%

	90≤ to <100
	3
	23.1%

	100 ≤to <110
	2
	15.4%

	110≤ to <120
	0
	0%

	120≤ to <130
	1
	7.7%

	Total
	13
	100%
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Interpretation:
(1) About the distribution


(see what we did in the stem-and-leaf plot)
(2) About the data

· Ex. How many players had score between 90 and 110, inclusive? Strictly between 90 and 110?
Since we have the original data points, we know the total number of players with score between 90 and 110 inclusively. That number is 3+2=5. The number of players with score between 90 and 110 exclusively is 2+2=4. Usually, we cannot answer the above questions if we are only presented a histogram. But we can roughly add the frequencies in the classes within 90 and 100 to get an approximate answer.  
· Ex. What is the proportion of the players who had scores less than 90?
7.7 + 46.2 = 53.9 (%)
Comments:
1. More on types of shapes
2. Shape can be affected by the # of classes
      Ex. 2 histograms display the same data set:
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· Rule of thumb for # of classes (just for your references. There are no set rules.)

(1) 
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(2) Try to keep # of classes b/w 5--20
(3) Researchers’ need
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