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Statistics is a discipline of data driven reasoning
 
	Statistics
	A subject that provides a body of principles and methodology for designing the process of data collection summarizing and interpreting the data and drawing conclusions or generalities

	(random) Experiment
	Any planned process by which operations are made and/or data are collected.


 
Statistics
	Descriptive Statistics
	Inferential Statistics

	Consists of methods for organizing, displaying and describing data by using graphs, tables and summary measures
	Consists of methods that use the results of experiments to make a decision or prediction about a population.


 
Two basic concepts of statistics: population and sample
	Population
	Consists of a collection of individuals such as objects, persons or experimental outcomes who's characteristics are to be studied.

	(Random) Sample
	A proportion of the population that is studied in order t learn about the population.


 
Example: 
1. To test the proportion of defective bulbs, a manufacture selects a small sample of bulbs to examine
1. 
	Population
	All the residents in the conflicting district

	Sample 
	All the persons contacted by the polling firm.


 
There are various ways to collect the data in such way that the obtained sample will be represented. We will deal mainly with the simple random sampling
 
	Random sample
	A sample drawn in such a way that each element of a population has a chance of being selected.

	Simple random sample
	All samples from the same size had the same chance of being selected.


 
Examples of Statistics Problems
1. Prediction
	Year
	Rainfall (inches)
	Wheat Yield

	2001
	23.5
	33.8

	2002
	20.4
	23.0

	2011
	18.5
	24.5


Based on this data and knowing that the expected annual rainfall in 2012 is 25.1, we can predict the average wheat yield in 2012
1. Testing Independence
Suppose we went to test the claim that being left handed is independent of eye color.
	 
	Handedness
	 

	Color of Eye
	Left
	Right

	Blue
	5%
	95%

	Brown
	15%
	85%


Based on this data we can test the hypothesis of independence.
1. In order to estimate (assess) the average usage during January by all the houses in a given area, we may select 50 houses (each which use gas for heating) and record the amount of gas used by selected houses in January.
 
	Variable
	A character that changes or varies overtime and/or for different individuals or objects under considerations


 
Examples of Variables
1. Numbers of traffic accidents in a given intersection in a given month.
1. Air pollution index in a city 
1. Age of consumers
1. Income of household
1. Lifetime of computer
 
	Experimental Unit
	An object on which a measurement is made.

	Observation or Measurement
	A variable for an experimental unit

	Data Set or Data
	A collection of observations, one or more variables.


 
Examples: 
(2004 Profits of 5 companies)
	Company
	2004 Profits (millions $)

	Wal-Mart
	10,267

	Exxon
	25,330

	General Electric
	16,593

	Home Depot
	5,001

	Pfizer
	11,361


 
Types of Variables
A variable can be classified as:
	Quantitative
	Can be measured numerically 
	Example: 
- price of a house
- waiting time
- Lifetime
- number of children in a family

	Qualitative
	Can be classified as belonging to one of finite number of categories, groups, classes
	Examples:
- geographical residents
- eye color
- sex


 
Quantitative Variables
	Discrete
	Can assume ONLY FINITE or countable number of values
	Examples:
- number of traffic accidents
- number of flights delayed

	Continuous Variable
	Can assume ANY numerical value over a certain interval of the real line
	Examples:
- weight of person
- lifetime
- income of family
- service time of customer


 
Graphs for Categorical Data
Example: 
	Type of Employment
	Number of students

	Private Company
	42

	Federal Government
	16

	Local Government
	23

	Own Business
	16

	Graduate Studies
	2

	TOTAL:
	100


 
 
	Frequency
	Number of observations or measurements in each category

	Relative Frequency
	          Frequency
 Total number of observations

	Percent
	      Relative Frequency
                  100%


 
Bar Graphs
Example:
	Stress on Job
	Frequency
	Relative Frequency
	Percentage

	Very
	10
	10/30=0.333
	33.3%

	Some what
	14
	14/30=0.467
	46.7%

	Not Stressful
	6
	6/30=0.200
	20.0%

	SUM:
	20
	30/30=1.000
	100.0%
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A Pie Chart is more commonly used to display percentages. The whole pie (or circle) represents the total population or sample. Then we divide a pie into different portions that represent different categories.
 
	Stress on Job
	Relative Frequency
	Angle Size

	Very
	0.333
	0.333x360° = 119.88°

	Some what
	0.467
	0.467x360° = 168.12°

	Not Stressful
	0.200
	0.200x360° = 72.00°

	 
	SUM=1.00
	SUM=360°
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Organizing and Graphing Quantitative Data
 
Example: The following table gives the weekly earning of 100 employees of a large company
	Weekly Earnings (dollars)
	Number of Employees
	Angle Size

	401 - 600
	9
	9/100 x 360° = 32.4°

	601 - 800
	22
	22/100 x 360° = 79.2°

	801 - 1000
	39
	39/100 x 360° = 140.4°

	1001 - 1200
	15
	14/100 x 360° = 54.0°

	1201 - 1400
	9
	9/100 x 360° = 32.4°

	1401 - 1600
	6
	6/100 x 360° = 21.6°

	SUM:
	100
	360°


 
The classes (categories) are not overlapping
 
Stem-and-Leaf Plot
Example: The data represents the scores of 20 students for a stats test.
	75
	52
	80
	96
	65
	79
	71
	87
	93
	95

	69
	72
	81
	61
	76
	86
	79
	68
	50
	92


To construct a Stem-and-Leaf plot for a two digit data set
1. List all digits in a vertical line column (0-9)
Draw vertical line right of column
This corresponds to the leading digit
1. For each observation record a second digit to the right of the vertical line, in a row where the first digit appears.
1. Arrange second digits in each row, so that they are in increasing order.
	0. Stem
	Leaf

	5
	0 2

	6
	1 5 8 9

	7
	1 2 5 6 9 9

	8
	0 1 6 7 

	9
	2 3 5 6


 
Example: 
	63.78
	63.45
	63.58
	63.58
	63.08
	64.40
	63.34
	63.60
	63.05
	62.85


	Stem
	Leaf

	628
	5

	630
	5 8

	634
	0 2 3 5

	635
	8

	636
	0

	637
	8

	644
	0



	Leaf Unit = 1.00


 
	Leaf Unit = 0.01
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