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4.1 Introduction

4 steps of the scientific method
	Step 1 : Formulate a theory
Step 2 : Collect data to test the theory
Step 3 : Summarize the results (Ch4~6)
Step 4 : Interpret the results and make a decision


4.2 What are we summarizing?

(a) Unit : the item or object we observe
(subject : it is called a subject when the object is a person.)
(b) Observation : the information or characteristic recorded for one unit
(c) Variable : a characteristic that can vary from unit to unit
(d) Data set : a collection of observations on one or more variables

Example 1
	Subject
	Gender
	Having a car
	Age
	Blood Pressure

	Mike
	M
	No
	23
	100.1

	June
	F
	Yes
	19
	102.5

	Sam
	M
	Yes
	18
	100.8

	Sara
	F
	Yes
	22
	101.0

	Tony
	M
	Yes
	21
	99.5



What is (a) unit(subject)   (b) observation   (c) variable   (d) data set?









Types of Variables

(a) Qualitative variables : variables that classify the units into categories. The categories may or may not have a natural ordering. Also called categorical variables.
Example : type of religion, zip code
(b) Quantitative variables : have numerical values that are measurements or counts. Arithmetic operations on these variables have meaning.
· Discrete variable : the variable for which you can count the number of possible values
· Continuous variable : the variable which can take on any value within an interval
Example 
· Discrete variable : number of children
· Continuous variable : length

Example 2. Classify the types of variables in the above example.








Distribution of a variable 
· the collection of the possible values of that variable along with how often each possible value occurs. 
· the distribution of a variable shows the pattern of variation of the variable.

Graphical ways to display a distribution
	Pie Chart
	Qualitative Variables

	Bar Graph
	

	Frequency Plot
	Quantitative Variables

	Stem-and-Leaf Plot
	

	Histogram
	

	Time Plot
	

	Scatterplot
	




4.3 Displaying Distributions – Qualitative Variables

4.3.1 Pie Charts
A circle or pie represents the whole. The pie is divided into slices or wedges, one for each category or possible value of the qualitative variable. The size of each pie slice is proportional to the percentage of units falling into each category.

This is done by having the angle = ((% of units)) x 360 degree.

Example 3.
[image: 3]


4.3.2 Bar Graphs
A bar graph show the percentage of items that fall into each category. 
The height of each bar is the proportion or percentage of items in each category. 

Example 4.
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4.3.3 Displaying Relationships between Two Qualitative Variables

Definitions
(a) two-way frequency table : the table in which data on two qualitative variables are presented.
(b) marginal distribution for the row(column) variable is found by computing the percentage of each row(column) total based on the grand total.
(c) conditional distribution of the column(row) varibale, given the row(column) variable is found by expressing the entries in the original table as percentages of the column totals.

Example 5.
	Subject
	Gender
	Having a car
	Age
	Blood Pressure

	Mike
	M
	No
	23
	100.1

	June
	F
	Yes
	19
	102.5

	Sam
	M
	Yes
	18
	100.8

	Sara
	F
	Yes
	22
	101.0

	Tony
	M
	Yes
	21
	99.5



We want to know the relationship between the gender and having a car.
(a) What are the variables of interest?
(b) Describe the relationship by using two-way frequency table.







Example 6. Show the marginal distribution for the column variable (or having a car) by table.










Example 7. Show the marginal distribution for the row variable (or the gender) by table.










Example 8. Show the conditional distribution of the row variable, given the column variable by table.











Example 9. Show the conditional distribution of the column variable, given the row variable by table.
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