Chapter 13:  Statistics

Section 13.1:  Sampling and Bias
SOLs:  None
Objectives:  Students will be able to:  

Identify various sampling techniques
Recognize a biased sample 
Vocabulary:  

sample – 
population – 
census – 
random sample – 
simple random sample – 
stratified random sample – 
systematic random sample – 
biased sample – 
convenience sample – 
voluntary response sample – 
Key Concept:

Sampling Techniques
· Published Data – using data already gathered for a new purpose
· Survey – asking questions of a group and recording results
· Observational Study – watching events and recording results
· Designed Experiment – an study where the designer changes something and results are recorded
· Census – all members of a population are sampled
Types of Random Samples
· Simple Random Sample (SRS) – any member is equally likely as any other member to be selected;
Basis for all statistical studies
· Stratified Random Sample – population is divided into similar non-overlapping groups and then a random sample is done on each group;
Used to break into groups by known attributes (sex, age, education, income levels, etc) and then SRS
· Systematic Random Sample – members selected according to specified time or item interval;
Used to simulate an SRS by spreading selection out by time or by fixed number of possible selectees 
Biased Samples
· Convenience Samples – members of population that are easily accessed

Examples:  neighborhood survey, class survey

Problems:  tends to get participants only from a similar group of people
· Voluntary Response Samples – only those who want to participate are sampled (a form of convenience)

Examples:  on-line polls, TV polls, political mailings

Problem:  tends to get only the very strongly in favor, or opposed, for participants 
Examples:

1. Retail:  Each day, a department store chain selects one male and one female shopper randomly from each of their 57 stores, and asks them survey questions about their shopping habits.  
a)  Identify the sample and suggest a population from which it was selected



b)  Classify the sample as simple, stratified, or systematic.




2. a)  Student Council:  The student council surveys the students in one classroom to decide the theme for the spring dance.  Identify the sample as biased or unbiased.  Explain your reasoning.




b)  School:  The Parent Association surveys the parents of every fifth student on the school roster to decide whether to hold a fundraiser.  Identify the sample as biased or unbiased.  Explain your reasoning.





3. Community:  The chairperson of a neighborhood association has been asked by the association to survey the residents of the neighborhood to find out when to hold a neighborhood cleanup day. She decides to ask her immediate neighbors and the neighbors in the houses directly across the street from her house. 
a)  Identify the sample, and suggest a population from which it was selected



b)  Classify the sample as a convenience sample, or a voluntary response sample.



4. School:  The high school Parent Association sent a letter to the parents of all graduating seniors asking them to return the enclosed ballot if they had a preference on where the graduation party was to 
be held. 
a)  Identify the sample.



b)  Suggest a population from which the sample was selected.



c)  State whether the sample is unbiased (random) or biased. If unbiased, classify it as simple, stratified, or systematic. If biased, classify it as convenience or voluntary response.

Concept Summary:


Simple random sample, stratified random sample, and systematic random sample are types of unbiased, or random, samples

Convenience sample and voluntary response sample are types of biased samples

Homework:  none
Section 13.2:  Introduction to Matrices
SOLs:  The student will

A.4

Objectives:  Students will be able to:  


Organize data in matrices

Solve problems by adding or subtracting matrices or by multiplying them by a scalar
Vocabulary:  

matrix – 

dimensions – 

row – 

column – 

element – 

scalar multiplication – 

Key Concept:


[image: image12.emf]
Examples:
1. State the dimensions of the matrix.  Then identify the position of the <> element in the matrix.
a)  
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2. Find the sum. If the sum does not exist, write impossible.
a) 
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                                    b)  
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	Overall Record
	
	Bowl Record

	Coach
	Won 
	Lost 
	Tied 
	
	Coach
	Won 
	Lost 
	Tied 

	Joe Paterno 
	322 
	90 
	3 
	
	Joe Paterno 
	20 
	9 
	1 

	Bobby Bowden 
	315 
	87 
	4 
	
	Bobby Bowden 
	17 
	6 
	1 

	Lou Holtz 
	224 
	110 
	7 
	
	Lou Holtz 
	11 
	8 
	2 

	Jackie Sherrill 
	172 
	93 
	4 
	
	Jackie Sherrill 
	8 
	6 
	0 

	Ken Hatfield 
	147 
	104 
	4 
	
	Ken Hatfield 
	4 
	6 
	0 


3. College Football:  The Division 1-A current football coaches with the five best overall records as of 2000 are listed below.





Use subtraction of matrices to determine the regular season records of these coaches.

	Regular Season Record 

	Coach 
	Won 
	Lost 
	Tied 

	Joe Paterno 
	
	
	

	Bobby Bowden 
	
	
	

	Lou Holtz 
	
	
	

	Jackie Sherrill 
	
	
	

	Ken Hatfield 
	
	
	


4. If  R= 
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Concept Summary:


A matrix can be used to organize data and make data analysis more convenient

Equal matrices must have the same dimensions and corresponding elements are equal


Matrices with the same dimensions can be added or subtracted


Each element of a matrix can be multiplied by a number called a scalar

Homework:  pg 718; 18-38 even
Section 13.3:  Distance and Midpoints

SOLs:  
A-17
Objectives:  Students will be able to:  


Interpret data displayed by histograms

Display data in histograms

Vocabulary:  

Frequency table – 

Histogram – 

Measurement classes – 

Frequency – 

Key Concept:


[image: image7.emf]Measures of Central Tendency

•

Mean – average value of the data set

•

Median – the middle value of the ordered data set

•

Mode – the value of the data set that occurs most often

Data set:                2, 3, 4, 4, 5, 6, 7, 8, 10

Mean: 2 + 3 + 4 + 4 + 5 + 6 + 7 + 8 + 10 = 49   49/9 = 5.44

Median: 5 (4 elements below and 4 above in ordered list)

Mode:  4 (only value that occurs more than once)



[image: image8.emf]Histograms

•

A graph of the frequency of occurrence for different groups

–

Usually groups have the same width

•

The graph can show the distribution of the data

–

Symmetric, skewed right, skewed left

Skewed Right (tail in right) Skewed Left (tail in left)

Symmetric (Uniform) Symmetric (Bell-shaped)


Examples:

1. [image: image1.emf]Matrices

•

Matrix Terms

•

Matrix Addition or Subtraction

–

must have the same dimensions

–

add or subtract corresponding elements

•

Multiplying a Matrix

–

multiply each element of the matrix by the scaler
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Student Population:

a)  In what measurement class does the median occur?  Use the histogram on the right to determine your answer. 





b) Describe the distribution of the data in the histogram shown to the right.
2. [image: image11.png]


Multiple-Choice Test Item:  
Use the data in the histograms to determine which class has a greater median test score.






















                                 A)  Class A
                         B)  The medians are about the same.
                                 C)  Class B
                         D)  Cannot be determined

3.  Football:  Create a histogram to represent the following scores of top 25 winning college football teams during one week of the 2001 season.
                            43, 52, 38, 36, 42, 46, 26, 38, 38, 31, 38, 37, 38, 48, 45, 27, 47, 35, 35, 26, 47, 24, 41, 21, 32.

Concept Summary:


A Histogram can illustrate information in a frequency table

The distribution of data can be determined from a histogram

Homework:  none
Section 13.4:  Measures of Variation
SOLs:  The student will

A.17

Objectives:  Students will be able to:  


Find the range of a set of data

Find the quartiles and the Interquartile range of a set of data

Vocabulary:  

range – 
measures of variation – 
quartiles – 
lower quartile – 
upper quartile – 
Interquartile range – 
outlier – 
Key Concept:


[image: image9.emf]Measure of Dispersion

•

How spread out is the data?

•

Range is one measure (largest – smallest value)

•

A quartile (Q) is one-quarter of the 

ordered

data set (25%)

•

The median is the second quartile (Q2)

•

The interquartile range or IQR (Q3 – Q1) is a measure of 

the spread of the middle of the data set

•

The IQR is used in statistics to identify outliers in the data

largest smallest

Q1 Q2 Q3

25% 25% 25% 25%

Range

Interquartile Range


Examples:

	Team 
	Yardage 

	Air Force

Boise St.

Clemson

Florida St.

Georgia Tech

Idaho

Indiana

Kentucky

Miami

Michigan

Nebraska

Northwestern

Purdue

Texas

Tulane 
	4971

5459

4911

6588

4789

4985

4830

4900

5069

4900

5059

5232

5183

4825

4989 


1. College Football:  The teams with the top 15 offensive yardage gains for the 2000 season are listed in the table to the right.  Find the range of the data. 

2. Geography:  The areas of the 5 largest states are listed in the table. Find the median, the lower quartile, the upper quartile, and the interquartile range of the areas. 

	State 
	Area (thousand square miles) 

	Alaska

California

Montana

New Mexico

Texas 
	656

164

147

124

269 


3. Identify any outliers in the following set of data. 

	Stem 
	Leaf 

	4

5

6

7

8

9 
	7

8

9

1  2  2  3  5  6  6  7  8

2  5  7  7  9

0  3  8
             4 | 7 = 47 


Concept Summary:

The range of a data set is the difference between the greatest and the least values of the set and describes the spread of the data
The interquartile range is the difference between the upper and lower quartiles of a set of data.  It is the range of the middle half of the data
Outliers are values that are much less than or much greater than the rest of the data 
Homework:  pg 734; 12-23 
Section 13.5:  Box and Whisker Plots
SOLs:  The student will

A.17

Objectives:  Students will be able to:  


Organize and use data in box and whisker plots

Organize and use data in parallel box and whisker plots

Vocabulary:  

Box and whisker plot – 

Extreme values– 

Key Concept:


[image: image10.emf]Box-and-Whiskers Plot

•

Parts of the Plot:

–

Smallest data value (not an outlier)

–

Largest data value (not an outlier)

–

Quartiles 1, 2 and 3 (Q1, Q2 also known as median, Q3)

•

Outliers – any data value that is outside the following 

range:  [Q1 – 1.5



IQR, Q3 + 1.5



IQR]

largest* smallest*

Q1 Q2 Q3

* - not an outlier

whiskers part

box part


Examples:

1.  Ecology:  The average water level in Lake Travis in central Texas during August is a good indicator of whether the region has had normal rainfall, or is suffering from a drought. The following is a list of the water level in feet above sea level during August for the years 1990 to 2000.  
                                 674, 673, 678, 673, 670, 677, 653, 679, 664, 672, 645

a) Draw a box-and-whisker plot for these data.











b)  What does the box-and-whisker plot tell about the data?
	Average Monthly

Low Temperatures ((F)

	Month
	Dallas
	Nashville

	Jan.

Feb.

Mar.

Apr.

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec. 
	32.7

36.9

45.6

54.7

62.6

70

74.1

73.6

66.9

55.8

45.4

36.3 
	26.5

29.9

39.1

47.5

56.6

64.7

68.9

67.7

61.1

48.3

39.6

30.9 


2. Climate:  Pilar, who grew up on the island of Hawaii, is going to go to college in either Dallas or Nashville. She does not want to live in a place that gets too cold in the winter, so she decided to compare the average monthly low temperatures of each city.  

a) Draw a parallel box-and-whisker plot for the data.














b)  Use the parallel box-and-whisker plots to compare the data. 
Concept Summary:


The vertical rule in the box of a box-and-whisker plot represents the median

The box of a box-and-whisker plot represents the interquartile range

The bullets at each end of a box-and-whisker plot are the extremes


Parallel box-and-whisker plots can be used to compare data

Homework:  pg 740 10-26 even
Section 13.R:  Chapter Review
SOLs:  None
Objectives:  Students will be able to:  


Review Chapter 13 material
Vocabulary:  none new
Key Concept:

Examples:


1:

2:


3.   

4.   
Concept Summary:


xxxx
Homework:  none
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Measures of Central Tendency

Mean – average value of the data set

Median – the middle value of the ordered data set

Mode – the value of the data set that occurs most often



Data set:                2, 3, 4, 4, 5, 6, 7, 8, 10



Mean: 2 + 3 + 4 + 4 + 5 + 6 + 7 + 8 + 10 = 49   49/9 = 5.44

Median: 5 (4 elements below and 4 above in ordered list)

Mode:  4 (only value that occurs more than once)









Measures of Central Tendency
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Matrices

Matrix Terms











Matrix Addition or Subtraction

must have the same dimensions

add or subtract corresponding elements



Multiplying a Matrix

multiply each element of the matrix by the scaler

3   -2

7    9

-1   5





Rows

Columns

Elements (in 2nd column)
 -2, 9, 5

Dimension (RC) or (32)

3   -2

5    2

1    6

4   -5

4    4

9   -3
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Measure of Dispersion

How spread out is the data?

Range is one measure (largest – smallest value)

A quartile (Q) is one-quarter of the ordered data set (25%)









The median is the second quartile (Q2)

The interquartile range or IQR (Q3 – Q1) is a measure of the spread of the middle of the data set

The IQR is used in statistics to identify outliers in the data

largest

smallest







Q1

Q2

Q3

25%

25%

25%

25%

Range

Interquartile Range
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Histograms

A graph of the frequency of occurrence for different groups

Usually groups have the same width

The graph can show the distribution of the data

Symmetric, skewed right, skewed left

































































































































Skewed Right (tail in right)

Skewed Left (tail in left)

Symmetric (Uniform)

Symmetric (Bell-shaped)
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Box-and-Whiskers Plot

Parts of the Plot:

Smallest data value (not an outlier)

Largest data value (not an outlier)

Quartiles 1, 2 and 3 (Q1, Q2 also known as median, Q3)



Outliers – any data value that is outside the following range:  [Q1 – 1.5IQR, Q3 + 1.5IQR]



largest*

smallest*

Q1

Q2

Q3

* - not an outlier

whiskers part

box part
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