11.1 Finite Notes-Graphing data:  

Day 1 hwk:  p543#17,18,21,22,25,27

Day 2 hwk:  p542#16,27

First collect data on styles of shoes:
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How to make a bar graph of categorical variable:

Step 1) Label our 2 axes and title our graph.
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Step 2) Scale our 2 axes.  Use the counts in each category to help us scale our vertical axis.  Write category names at equally spaced intervals beneath the horizontal axis.

Step 3) Draw a vertical bar above each category name that corresponds to its freq.  Leave a space between the bars in a bar graph.
Step4) Draw conclusion:  most of the people (14 out of 20 wore tennis shoes) in period 1 finite class.

Bar graphs can be vertical like our shoe bar graph or it can be drawn horizontally (see Figure 2 on page 532).    There can also be double bar graphs (see Figure 3 on page 533) and divided or segmented bar graph (see Figure 4 on page 533).

To go from a bar graph to a broken line graph, do what? [Connect the midpoints of the bars on a vertical bar graph.  See Figure 5 on page 533.]

We used a bar graph yesterday to display the distribution of one categorical variable (such as style of shoes).  We use histogram to show the distribution of one quantitative variable (such as age).  It makes sense to average a quantitative variable.

Ex.  Starting salaries of 20 graduates of an urban university in thousands of dollars

34, 28, 23, 27, 29, 32, 31, 35, 27, 37, 33, 29, 39, 35, 34, 30, 41, 36, 29, 32

How to make a freq histogram:

Step1)  Divide the range of the data into classes of equal width.  Too few classes:  skyscrapers; too many classes:  pancakes.  Choose at least 5 classes and at most 20 classes.  Our data of salaries range (highest-lowest)=from $23 thousands to $41 thousands=41-23=$18 thousands, so if we want 5 classes, then 18/5=3.6(4, so we want 4 as the width of our classes, then we choose as our classes:







22.5-26.5










26.5-30.5










30.5-34.5










34.5-38.5










38.5-42.5

Make sure each observation falls into exactly one class.
	Class
	          Tally       
	Frequency

	22.5-26.5
	
	

	26.5-30.5
	
	

	30.5-34.5
	
	

	34.5-38.5
	
	

	38.5-42.5
	
	

	
	Total
	


Step2)  Label and scale our axes and title our graph.

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Step 3)  Draw a bar that represents the count in each class.  Leave no horizontal space between the bars (unless a class is empty, so its bar ht is zero.)

Step 4)  Draw conclusions:  ______________________________________________________

____________________________________________________________________________.

How to construct a frequency polygon:

If already have histogram, connect midpoints of bars.

If not, locate midpoints and connect them with line segments.
How to construct an ogive (cumulative freq polygon):

Step1)  Decide on classes and make a freq table, just as in making a histogram.  Add 3 columns to our freq table:  relative freq, cumulative freq, relative cumulative freq.

	Class
	Tally
	Freq
	Relative Freq
	Cumulative Freq
	Relative Cumulative Freq

	22.5-26.5
	
	
	
	
	

	26.5-30.5
	
	
	
	
	

	30.5-34.5
	
	
	
	
	

	34.5-38.5
	
	
	
	
	

	38.5-42.5
	
	
	
	
	

	
	Total
	
	1.00
	
	


To get the values in the relative freq column, divide the count in each class interval by the 20, the total #.  Multiply by 100 to get percent.

To get the values in the cumulative freq column, add the counts in the freq column that fall in or below the current class interval.

For the relative cumulative freq column, divide the entries in the cumulative freq column by 20, the total.

Step 2)  Label and scale our axes and title our graph (in this case our ogive, or cum freq polygon).  Scale horizontal axis as class intervals and scale vertical axis from 0%-100%.

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Step 3)  Begin our ogive at a height of 0% at the left pt of lowest class interval.  Plot a point corresponding to the relative cumulative freq in each class interval at the left endpoint of the next class interval.  Ex.  Plot 5% at $26,500.  Connect consecutive pts with a line segment.  The last pt we plot should be at a ht of 100%.

Step 4)  Draw conclusions and answer any questions:  70% of these university graduates had a starting salary of less than $34,500.  The mean starting salary is $32,000.  Probability that a graduate chosen from these sample will have a salary above $32,500 is 50%.  Probability that a graduate chosen from this sample will have a salary below $28,500 is 20%.

If time:  show histogram on graphing calculator.

11.2 notes-3 measures of center:  mean, median, mode:  p.552 #1, 3, 5, 11, 15, 17, 22

mean-arithmetic average, sensitive to the influence of a few extreme observations

To find the mean:  add and divide by the # of observations:
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In a frequency table, mean is the weighted average:
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n objects grouped in k classes, xi is midpoint and fi is freq for each class

Ex 1:  Find the mean salary of 20 urban university graduates.  The class and frequency are from 11.1 notes.

	xi=midpoint of each class
	Class
	fi=Freq

	
	22.5-26.5
	1

	
	26.5-30.5
	7

	
	30.5-34.5
	6

	
	34.5-38.5
	4

	
	38.5-42.5
	2

	
	Total
	20



[image: image5.wmf]
Notice that we are dividing by 20, not by 5!

Ex 2:  Find the mean # of homeruns for Roger Maris:  13, 61, 8, 39, 14, 33, 16, 28, 23, 26

Ex 3:  Recalculate mean # of homeruns for Maris without the outlier of 61.

One outstanding season increased Maris’s mean homerun count by almost 4 homeruns per year!  This illustrates that the mean in not a resistant measure of center or that the mean is sensitive to the influence of a few extreme observations.

Ex 4:  Find the mean # of homeruns for Babe Ruth:  60, 22, 59, 25, 54, 34, 35, 54, 49, 41, 41, 46, 46, 46, 47

Median is the midpoint, half of the data are smaller and the other half are bigger.  The median is a resistant measure of center because it is not very sensitive to the influence of a few extreme observations.

To find the median, arrange the #s in order and find the middle #.  If there are 2 middle #s, average them.

Ex 5:  Find the median salary of 20 urban university graduates from ex 1.

1(4)+7(4)+6(M-30.5)=10(4)

32+6M-183=40

6M-151=40

6M=191

M(31.833

The median salary of the 20 urban university grads was about $31,833.33.
Ex 6:  Find the median of Maris’s homeruns.

8, 13, 14, 16, 23, 26, 28, 33, 39, 61

Ex 7:  Recalculate the median of Maris’s homeruns without the outlier of 61.

Median=23, only changed by 1.5 rather than 4.  This shows that the median is a resistant measure of center because it is not very sensitive to the influence of a few extreme observations.

(If time)Ex 8:  Find the median of Ruth’s homeruns.

22, 25, 34, 35, 41, 41, 46, 46, 46, 47, 49, 54, 54, 59, 60

Comparison of mean and median:

Use median for income and housing prices.  In 1997, mean=$176,000 and median $146,000!!

Use mean for tax assessing.

Mode:  the observation that has the highest freq.  A set of data can have no mode (every # appears once), 2 modes (bimodal), or several modes.

Ex. 9:  Find the mode for Ruth. 

Ex. 10:  Find the mode for Maris. 

_____ Review p584#1,4(skip D),6,7(skip B), [answer to 7c is wrong, should be median=
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_____ Quiz through 11.2

11.3 notes:  Measures of dispersion- Check out Mrs. Jones’s bell curve shirt

Day 1 p560#3,7,12,13

Day 2 p560#4,8,17,18

Ex 1 Find the average of each data set:

a) 0, 15, 30

b) 14, 15, 16

It doesn’t matter if we use mean or median, we get that the center or average is 15.  But knowing the average does NOT tell use whether the data are tightly clustered or widely dispersed.  The 2 measures of dispersion we will look at today are range and standard deviation.

Range=largest-smallest

Range of grouped data=upper bound of highest class-lower bound of smallest class

Ex 2 Find the range of each data set:

a) 5, 10, 15, 20, 25

b) 5, 11, 12, 13, 25

The range of both data sets is 25-5=20, but the second data set is more clustered.  Since range is not great in measuring variability or dispersion in cases like this, this is our motivation for learning standard deviation and variance, which measure how far each observation is from their mean.

Deviation=distance from mean=
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Variance=average of deviations squared (to get rid of negatives)

Sample variance:  
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Population variance:  
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Sample standard deviation:  
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Population standard deviation:  
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Sample standard deviation of grouped data with k classes, xi=midpoint, fi=frequency:
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Population standard deviation of grouped data with k classes, xi=midpoint, fi=frequency:
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Ex 3 Find the sample standard deviation of 1, 3, 5, 4, 3.
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 EMBED Equation.3  [image: image18.wmf]
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[image: image20.wmf]
Normal distribution means approximately bell shaped:  See graph at the bottom of the page

Around 68% of data should be within one standard deviation of the mean.

Around 95% of data should be within two standard deviation of the mean.

Around 99.7% of data should be within three standard deviation of the mean.

Ex 4  Is the data in ex 3 approximately normal?
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Should be 68%:  
[image: image22.wmf] Covers 60%.
Should be 95%:  
[image: image23.wmf] Covers 100%.
Should be 99.7%:  
[image: image24.wmf] Covers 100%.
There are 3 observations within one std dev of the mean, 5 observations within two std dev of the mean, and 5 observations within three std dev of the mean.  This means that 60%, 100%, 100% of the observations are within one, two, three std dev of the mean, respectively.  This is fairly close to 68%, 95%, and 99.7% for a normal distribution.  We conclude this data is approximately normal.
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11.4 Bernoulli trials and binomial distribution 

day 1 Bernoulli trials.  p570#1-11odds,19-25odds.

day 2 Binomial distribution.  p570#17,20-32evens,49,59.

A sequence of experiments is Bernoulli or binomial if:

1) Only 2 outcomes:  success, failure

2) P(success)=p, P(failure)=q

3) All trials are independent

Mean of population:  (=np

Standard deviation of population:  
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Ex 1a)  Roll a die 5 times.  Define success as rolling a 1.  Find P(SFFSS).

Ex 1b)  Find P(exactly 3 one’s out of 5 rolls).

1. FFSSS

2. FSFSS

3. FSSFS

4. FSSSF

5. SFFSS

6. SFSFS

7. SFSSF

8. SSFFS

9. SSFSF

10. SSSFF

P(exactly 3 one’s out of 5 rolls)=P(3 successes)= 
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Ex 1c)  Find P(at least 3 one’s out of 5 rolls).

OR use the complement:  P(at least 3 one’s)=1-P(less than 3 one’s)

=1-P(no one’s)-P(1 one)-P(2 one’s)

=

Binomial formula
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Example 2


[image: image29.wmf]
Example 3  Roll a die 5 times.  Define success as rolling a number divisible by 3.

n=5, p=P(3,6)=2/6=1/3, q=P(not 3, not 6)=4/6=2/3

a) Write probability function.
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b) Make a table for binomial distribution.

	X
	P(X)

	0
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c) Make a histogram for binomial distribution.  

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Conclusions:  _____________________

_________________________________

Example 4

Probability of recovery after a brain surgery is 0.5.  8 patients.

n=8, p=0.5, q=0.5

a) Write the probability function.
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b)  Make a table for binomial distribution.

	X
	P(X)

	0
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c)  Make a histogram for binomial distribution.  

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Conclusions:  _____________________

________________________________

d) Find the mean and standard deviation.

(=np=8(0.5)=4

On average, 4 patients will recover from brain surgery.
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e) Is this distribution approximately normal?
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Should be 68%:  
[image: image51.wmf])
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 Covers about 71%.
Should be 95%:  
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Should be 99.7%:  
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Yes, this distribution is bell shaped and approximately normal.
11.5 Normal distributions 

Day 1 p582#51A,53,59,63

Day 2 p583#52A,57,61,62 and assign survey project-due Friday 1/9
Ch 11 review:  p584#1,4,6,7[answer to 7c is wrong, should be median=
[image: image54.wmf]7
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], 9,16,24,26
______ Ch11 group quiz

______ Correct group quiz

______ Ch11 individual test
See transparency for diagram.

Properties:

1. Symmetrical about (.

2. Shape determined by standard deviation:  if std dev is large:  fat; if std dev is small:  skinny

3. Area under the curve=1

4. 68.3% within one std dev, 95,4% within two std dev, 99.7% within three std dev

To find percentages, find z-scores:  
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To solve the following problems, you are required to draw and shade the diagrams to receive full credit.

Example 1 The heights of young women are approximately normal with mean of 64.5 inches and std dev of 2.5 inches.

a) What percentage of young women have a height between 63 inches to 68 inches?

b) What percentage of young women have a height above 71 inches?

c) What percent of young women have a height below 62 inches?

Example 2 A credit card company claims that their card is used by 40% of people to buy gas in Jonesburg.  A random sample of 20 gasoline purchasers is made.  What is the probability that:

a) From 6 to 12 people use the card? (Use the back of this page.)

b) Fewer than 4 people use the card?

Survey Project

Partners’ names ______________________ and ____________________________

Quantitative variables

1. _______________________________________________________

2. _______________________________________________________

3. _______________________________________________________

Back-up question 1.  ____________________________________________

2.___________________________________________________________

Select three quantitative variables (something you can find the average of, so don’t pick categorical variables) that are appropriate for school.  For example, the number of hours spent studying outside of class per week, the number of hours spent online each week, etc.  Don’t pick these; think up your own.  One of the rubrics will be that you will receive more points if you think of questions that other students have not used.  If other students already chose your variable, I will ask you to come up with new ones.

Sign up with your partner by _____________.  Once it’s approved, you cannot change your 3 variables.
Partner Survey Project

Worth: ____________________

#1 and #2 due:______________________

Entire project due:__________________________ even if you or your partner is absent!  Make sure it gets to me by beginning of the period that day.

1. Choose a partner from your finite class______________________________.

2. Select three quantitative variables (something you can find the average of, so don’t pick categorical variables) that are appropriate for school.  For example, the number of hours spent studying outside of class per week, the number of hours spent online each week, etc.  Don’t pick these; think up your own.  One of the rubrics will be that you will receive more points if you think of questions that other students have not used.

3a) Interview/survey at least 40 students/people to obtain data on each of the three variables you selected.  Keep a careful record of your interviews/surveys; they need to be turned in with your final report.  

b) Use at least one paragraph to discuss how the sample of students/people should be selected in order to obtain an approximately random sample.

c)Use at least one paragraph to discuss how the interviews/surveys should be conducted in order to obtain reliable information.

4a) Compute the mean, median, mode, and standard deviation for each of your three quantitative variables as ungrouped data (individual observations).  

b)Compute the proportion of the sample that lies within one, two, and three standard deviations of the mean.

c)Which of your data set mostly closely approximate a normal distribution?  Why?

d)Construct a frequency table of relative cumulative frequency, histogram, and ogive for each of your three quantitative variables on graph paper.  Don’t forget to draw conclusions!

e)Recompute the mean, median, mode, and standard deviation for each of your three quantitative variables as grouped data (frequency  table).

5. Research on the internet to explain why your conclusions make sense. Write at least one paragraph drawing conclusions from your data and analysis for each of your quantitative variables.

6.Turn in a typed report including #1-5.  Don’t forget to answer the questions in each part for each of your three quantitative variables!  You must show your work for all the calculations.
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