Chapter 1: Intro







Name:__________________
Vocabulary:

Data Analysis

Individuals

Variables
Units

The 5 W’s
Categorical Variables


What are they?

Examples:
Quantitative Variables


What are they?


Examples:
Some variables can be both categorical and quantitative.  Example:_________________
Some numerical variables are not quantitative.  Example:___________________

Example 1:  Here is information about 10 randomly selected US residents from the 2000 census imported using Fathom software.  

	State
	Number of Family Members
	Age
	Gender
	Marital

Status
	Total Income
	Travel time to work

	Kentucky
	2
	61
	Female
	Married
	21000
	20

	Florida
	6
	27
	Female
	Married
	21300
	20

	Wisconsin
	2
	27
	Male
	Married
	30000
	5

	California
	4
	33
	Female
	Married
	26000
	10

	Michigan
	3
	49
	Female
	Married
	15100
	25

	Virginia
	3
	26
	Female
	Married
	25000
	15

	Pennsylvania
	4
	44
	Male
	Married
	43000
	10

	Virginia
	4
	22
	Male
	Never married/ single
	3000
	0

	California
	1
	30
	Male
	Never married/ single
	40000
	15

	New York
	4
	34
	Female
	Separated
	30000
	40


Problem:

(a) Who are the individuals in this data set? 

(b) What variables are measured? Identify each as categorical or quantitative.  In what units were the quantitative variables measured?  

(c) Describe the individual in the first row.  

Example 2:  For each description of data, identify the W’s and specify the variables as categorical or quantitative.

A:  Because of the difficulty of weighing a bear in the woods, researchers caught and measured 54 bears, recording their weight, neck size, length, and sex.  They hoped to find a way to estimate weight from the other, more easily determined quantities.

B:  Business analysts hoping to provide information helpful to grape growers compiled these data about vineyards:  size (acres), number of years in existence, state, varieties of grapes grown, average case price, gross sales, and percent profit.

C:  The Gallup Poll conducted a representative telephone survey of 1180 American voters during the first quarter of 1999.  Among the reported results were the voter’s region (Northeast, South, etc.), age, party affiliation, and whether or not the person had voted in the 1998 midterm Congressional election.

One more important vocab term:  


Distribution:

An Opening Activity Hiring discrimination—it just won’t fly!

An airline has just finished training 25 pilots—15 male and 10 female—to become captains.

Unfortunately, only eight captain positions are available right now. Airline managers announce

that they will use a lottery to determine which pilots will fill the available positions. The names

of all 25 pilots will be written on identical slips of paper, placed in a hat, mixed thoroughly, and

drawn out one at a time until all eight captains have been identified.

A day later, managers announce the results of the lottery. Of the 8 captains chosen, 5 are female

and 3 are male. Some of the male pilots who weren’t selected suspect that the lottery was not

carried out fairly. One of these pilots asks your statistics class for advice about whether to file a

grievance with the pilots’ union.

The key question in this possible discrimination case seems to be: could these results have

happened just by chance? To find out, you and your classmates will simulate the lottery process

that airline managers said they used.  [Use pg. 5-6 in your text for the directions.]
Section 1.1:  Analyzing Categorical Data





We can use a pie chart, bar chart, or a relative frequency bar chart to display categorical data.

Example 1 Frequency Chart:  College Majors

Here is the distribution of bachelor’s degrees awarded in 2007, according to http://nces.ed.gov/programs/digest/d08/tables/dt08_271.asp: 

	Major
	Number

of

Majors
	Percent

Of

Majors

	Business
	327,531
	21.5

	Social sciences/History
	164,183
	10.8

	Education
	105,641
	6.9

	Health professions
	101,810
	6.7

	Psychology
	90,039
	5.9

	Visual and performing arts
	85,186
	5.6

	Biological and biomedical sciences
	75,151
	4.9

	Communication and related programs
	74,783
	4.9

	Engineering
	67,092
	4.4

	English language and literature
	55,122
	3.6

	Other
	377,554
	24.8

	Total
	1,524,092
	100.0


In this case, the individuals are the degrees and the variable being measured is the field in which the degree was granted.  The middle column displays the counts (frequencies) of degrees in each major and the column on the right shows the percents (relative frequencies) of degrees in each major.  

· What is a frequency table?

· What is a relative frequency table?

· What is a round off error?
· What does a round off error indicate?

· When do you use a pie chart?

· Bar graphs represent each ______________________as a bar.

Example 2 Bar Graph: What Personal Media Do You Own?

Here are the percent of 15-18 year olds that own the following personal media devices, according to the Kaiser Family Foundation:

	Device
	Percent who Own

	Cell Phone
	85%

	MP3 Player
	83%

	Handheld Video 

Game Player
	41%

	Laptop
	38%

	Portable CD/

Tape Player
	20%


Problem: 

(a) Make a well-labeled bar graph to display the data. Describe what you see.
	


(b) Would it be appropriate to make a pie chart for these data? Why or why not?

Vocabulary:  

Marginal distribution:  

How is it calculated?

Conditional distribution:

How is it calculated?

Example 3 Two-way Tables: Use the class data to answer the following questions:

	
	Employed
	Not Employed

(column variable)
	Total

	Sports

(row variable)
	
	
	

	Not Sports
	
	
	

	Total
	
	
	


This is a two way (or contingency) table because it describes two categorical variables employed/not employed and sports/not sports about what are some extracurricular activities of students.  
1.  What percent of the class are employed?

2.  What percent of the class participate in sports and are not employed?

3.  What percent of the employed people participate in sports?

4.  What percent of those who do not participate in sports are employed?

5.  What percent of the class are not employed and not involved in sports?

Different Distributions:
Example 4: Use the class data to answer the following questions:

	
	Employed
	Not Employed
	Total

	Sports
	
	
	

	Not Sports
	
	
	

	Total
	
	
	


1.  What is the marginal distribution for employment?

2.  What is the marginal distribution for participation in sports?

3.  What is the conditional distribution of employment among those who participate in sports?

4.  What is the conditional distribution of employment among those who do not participate in sports?

5.  Using the information above decide if sports involvement and employment are independent? 
(Independence occurs when the distribution for one variable is the same as the distribution for the other.)
Example 4 Tables with a twist!:  A Statistics professor at a large university polled his students to find out what their majors were and what position they held in the family birth order.  The results are shown in the table below.

	
	
	Birth Order
	

	
	
	1
	2
	3+
	Total

	Major
	Math/Science
	34
	14
	9
	57

	
	Humanities
	52
	27
	14
	93

	
	Other
	12
	11
	7
	30

	
	Total
	98
	52
	30
	180


Decide if the following statements are true and explain how you arrived at your answer.

1. The proportion of people who are third in birth order and majoring in humanities is close to 50%.

2. The proportion of those third or higher in birth order who are majoring in math/science is 15.8%.

3. Of the three major groups, the group majoring in Humanities has the highest proportion of students 
who are first in birth order.

4. For each birth order, more than 25% are majoring in Math/Science.

5. More than half of the 180 respondents are first in birth order.

6. The proportion that is majoring in Other is highest among those second in birth order.

Example 5 More Twisty Tables:  A company held a blood pressure screening clinic for its employees.  The results are summarized in the table below by age group and blood pressure level.

	
	
	
	Age
	

	
	
	
	Under 30
	30-49
	Over 50
	Total

	Blood
	Pressure
	Low
	27
	37
	31
	95

	
	
	Normal
	48
	91
	93
	232

	
	
	High
	23
	51
	73
	147

	
	
	Total
	98
	179
	197
	474


(a) Construct a graphical display that represents the association between age and blood pressure level for the employees in the sample.

	


(b) Write a few sentences summarizing what the display above reveals about the association between age and blood pressure level for the employees in the sample.

Section 1.2:  Displaying Quantitative Data with Graphs
We can use several types of graphs all when we have quantitative data to display.  
Example 1: One Thursday, researchers have students enrolled in a section of basic Spanish a set of 50 new vocabulary words to memorize.  On Friday the students took a vocabulary test.  When they returned to class the following Monday they were retested – without advance warning.  Both sets of test scores are given below:

	Friday
	42
	44
	45
	48
	44
	43
	41
	35
	43
	48
	43
	45
	47
	50
	34
	38
	43
	39
	46
	37
	40
	41

	Monday
	36
	44
	46
	38
	40
	38
	37
	31
	32
	37
	41
	32
	44
	47
	34
	31
	40
	41
	32
	36
	31
	32


Dotplot:
	______________________________________________________________________________________________




Stem and Leaf Plot: 
	


Split Stem and Leaf Plot: 
	


Back-to-Back Stem and Leaf Plot :
	


Tips for Stem and Leaf plots:
Histogram: 
	


Tips for Histograms:
· Divide…

· Count…
· Label and scale…
· All intervals…
(Please look at pgs. 39-40 about using Histograms wisely!!)

Timeplot: display of values against time.  

The Massachusetts Governor’s Highway Safety Bureau’s report on bicycle injuries for the years 1991-2000 included the counts shown in the table.

	Year
	Injuries

	1991
	1763

	1992
	1522

	1993
	1452

	1994
	1370

	1995
	1380

	1996
	1343

	1997
	1312

	1998
	1275

	1999
	1030

	2000
	1118


	


Vocabulary:

When we describe a distribution we will want to mention Shape, Outliers, Center and Spread.  Recall mean, median and mode and range for this section as well!  You must be sure to compare things in your sentences.
Shape:  Look for the mode!
Outliers: 
Center: Look for the median of the data! (You can also use the mean.)
Spread: Look for range of data!
Types of Shapes:

Symmetric

Skewed to the right

Skewed to the left

Uniform

Unimodal
Bimodal

Multimodal

Section 1.3:  Describing Quantitative Data with Numbers

Again, when we describe a distribution we will want to mention Shape, Outliers, Center and Spread.  (SOCS!)  In this section, we will use these descriptors in conjunction with mean, median, range, quartile, and standard deviation. 
Vocabulary:

Mean:
· Use x  ‘x bar’ for…

· Use µ, pronounced ‘mew’ for…

· Mean is sensitive to what?______________________________________________________
Median:  M

· When is median and mean the same?_________________________________________________
· Is median resistant? Why?____________________________________________________________________

Interquartile Range (IQR):

· What is the difference between range and IQR?
· Is it resistant?
Outlier Rule:

Standard deviation:  sx

· What is the difference between sx and σx?
· Is it resistant?
Variance:  s2x

*** Use the mean for the center and the standard deviation for the spread when the shape is __________

Example 1:  This is the 5-day high temperature forecast for Brea according to weather.com:  78, 81, 81, 83, 84

· Find the mean:

· Find the standard deviation:

· Suppose that the temperature of 84 was a mistake.  The correct temperature is 104.


Is 104 an outlier?  

Outlier Rule:  


How does 104˚F affect the mean and standard deviation?

***  Use the median for the center and the IQR for the spread when the shape is ___________________

**The median is or is not resistant? (circle one) and why?______________________________________________
If there is an odd number of data:

This is the 5-day high temperature forecast for Brea according to weather.com:  78, 81, 81, 83, 84


Find the median:


Find the IQR (interquartile range):

If there is an even number of data:

This is the 6-day high temperature forecast for Brea according to weather.com:  78, 81, 81, 83, 83, 84


Find the median:


Find the IQR (interquartile range):


Suppose that the temperature of 84 was a mistake.  The correct temperature is 104.


Is 104 an outlier?  


Outlier Rule:  


How does 104˚F affect the median and the IQR?

SIDE NOTE:  What about the range?

Example 2: Boxplot (Box and Whisker Plot)
These are the scores of PAC-10 football teams from Saturday:  7, 10, 10, 14, 17, 21, 28, 35, 38

Here are the scores of the Big Ten football teams from Saturday:  7, 10, 10, 14, 14, 17, 21, 24, 35, 49

· Find the 5# summary for each.  (min, Q1, M, Q3, max)

· Determine if there are any outliers for each.

· Choose an appropriate horizontal axis and draw the boxplot.

	


· Describe and compare the distributions.

How the shape of a distribution affects the measures of center

Symmetric



Skewed to the Right



Skewed to the Left

Example 3: Using histograms or boxplots to determine the shape of a distribution

Data:

1, 2, 2, 3, 3, 3, 4, 4, 

1, 1, 1, 2, 2, 2, 3, 3, 3,


1, 2, 2, 3, 5, 6, 7, 7, 8,



4, 4, 5, 5, 5, 5, 6, 6,

3, 4, 4, 4, 5, 5, 6, 6, 8,

8, 9, 9, 9, 10, 10, 10, 11,



6, 7, 7, 8


9, 10, 12



11, 11, 12, 12, 13

	


Histograms:

	


Boxplots:
Example 4: Relative Frequency Histogram

Here are some test scores:  
36, 51, 59, 65, 66, 76, 78, 80, 81, 85, 86, 88, 90, 90, 90, 91, 93, 93, 95, 97, 99

Create a relative frequency histogram for the data.

	


Example 5:Cumulative Frequency Histogram (ogive)
Using the data above create a cumulative frequency histogram.

	


Example 6: Comparing Distributions  Create an appropriate display and compare the distributions.
#1  Unemployment Rates from 2007 and on for 19 months from Dept. of Labor and Stats:

California:  5, 5, 5, 5.2, 5.3, 5.3, 5.4, 5.5, 5.6, 5.7, 5.7, 5.9, 5.9, 5.9, 6.2, 6.2, 6.8, 7, 7.3

Alabama:  3.4, 3.3, 3.4, 3.4, 3.5, 3.5, 3.6, 3.6, 3.5, 3.5, 3.7, 3.7, 4, 3.7, 4.1, 4, 4.7, 4.7, 5.1

#2  Height Data (cm) that I made up: ( 

Males:  164, 165, 169, 169, 170, 173, 174, 174, 175, 178

Females:  152, 153, 155, 155, 158, 158, 161, 162, 164, 165

#3  (2004 Form B AP FRQ #5a)

A researcher thinks that modern Thai dogs may be descendants of golden jackals.  A random sample of 16 animals was collected from each of the two populations.  The length (in millimeters) of the mandible (jawbone) was measured for each animal.  The lower quartile, median, and upper quartile for each are shown in the table below, along with all values below the lower quartile and all values above the upper quartile.

	Sample
	Values Below Q1
	Q1
	Median
	Q3
	Values Above Q3

	Modern Thai dog
	114, 116, 116, 120
	121
	125
	128
	129, 130, 130, 132

	Golden Jackal
	104, 104, 105, 106
	107
	108
	112
	114, 122, 124, 125


Display parallel boxplots of mandible lengths (showing outliers, if any) for the modern Thai dogs and the golden jackals.  

(What measures of center and spread would you use to compare the distributions?  Why?)

Example 7:  Assuming each of the following histograms has the same horizontal and vertical axes, label the standard deviations from smallest to largest.
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Example 8:Practice converting between types of displays

A)  Use the dotplot below to construct a boxplot.  



[image: image5.emf]�

Number_of_States_Visited
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Random Sample of 50 People

Dot Plot


· Boxplot

· Describe the distribution

Shape:
Outliers:

Center:
Spread:
B) True/False and why?


1.  The mean is greater than the median.


2.  There is greater variability in the lower 25 data values than in the higher 25 data values.


3.  50% of the people in the sample have visited more than 5 states.

C)  Use the histogram below to construct a boxplot.
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Amount_of_Money_One_Person_Spends_At_Disneyland
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Random Sample of 20 People

Histogram


· Boxplot

· Describe the distribution

Shape:

Outliers:

Center:

Spread
· True/False and why?


1.  The mean is less than the median.


2.  If Disneyland wants people to spend at least $150 at the park, most people are doing this.

