Notes Day 1:  1-Vars Stat, Dot Plots and Histograms, Shape, Center, Spread, Outlier, Descriptive Analysis
Warm Up:

Please take out your phones.  You will logging onto www.surveymonkey.com and taking the, you guessed it, survey.  
This is a “Getting to know you survey;” however, you will be using the data collected to answer questions as we progress through this first unit.  

Please answer each question honestly and who knows it might just spark some interesting conversation. 
__________________________________________________________________________________________
Notes:  In Statistics, we work with two types of variables:

Variable:  

· categorical

· quantitative

Indentify the Following:

· gender

· age

· hair color

· smoker 

· systolic blood pressure

· number of girls in class

How do we display these two types of data?

Categorical Data:
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         Bar Graphs 









         [image: image31.png]An example of an experimental study:

A group of students is interested in knowing if the number of times they can sink a basketbal is
related to the color of the basketball. The students shoot a scries of baskets and record their
success using a regulation colored basketball. They then switch to a blue colored basketball
and shoot the same series of baskets. A statistical analysis is performed.





Refresher on Bar Graphs:
Take the data from your class survey and make a bar graph from each person’s favorite music. 

Refresher on Pie Chart:

Take the data from your class survey and make a pie chart from the grade level category in percents! 

String Theory

Dot Plots







To describe these two types of graphical representation, let’s take a look at the class survey!
Class Survey
Is there a way to take the quantitative data from of class survey and represent it graphically?  Yes!  

String Theory – Dot Plots
Step 1:  How should we organize the data?
Step 2:  What can help us with organizing the data?
Create Your Dot Plot!

Comment on the shape of the dot plot!

Histograms are another type of graph we can use to represent quantitative data.

· Using the information from the Getting to Know You Survey, create a histogram showing the distribution of the height in inches for members of this class.

· For histograms, you have equal-sized categories (width of the bars). 

· Remember to label your graph.  Specify the classes

· You should have at least 5 bars that touch

Comment on the shape of the histogram!

Let's try it with the calculator!  
You Try!  Make a dot plot and histogram from another category from your class survey and compare each graph.  Use the same category for both the dot plot and histogram.
Dot Plot







Histogram

Compare each graph and discuss the pros and cons of each one.  Is one better than the other?
When describing a distribution, remember your S.O.C.S!!![image: image2.wmf]
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Examining a Distribution

· Describe the pattern of a distribution by its _____________________________________.
· Look for the overall pattern and for any __________________from that pattern.

Displaying quantitative variables

· To describe the overall pattern don’t forget your ______________________!
Shape

Symmetric

Skewed Right

Skewed Left
 Uniform

Skewness:
The majority of the data is centered around the _______________ while a few very high or very low values drag the _____________ towards that side.
We say that a graph is either skewed _______________ or skewed ________________ telling us which side the ________________ is drawn towards.
[image: image20.wmf]
Example:  Which is skewed right and which is skewed left?   
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You Try!  You look at real estate ads in Naples, FL.  There are many houses ranging from $200,000 to $500,000 in price.  The few houses on the water, however, have prices up to $15 million.  The distribution of these houses will be

(a) skewed to the right


(b) roughly symmetric


(c) skewed to the left


(d) too high

Outliers –is an individual ___________________ that falls outside the overall pattern of the graph.

Center
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Spread

· Just use the ______________________ (maximum – minimum)
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Deviations from the Pattern

Notes Day 2:  Median, 5 Number Summary, Boxplot
Warm Up: 
1.  At a car dealership, the number of new cars sold in a week by each salesperson was as follows:  5, 8, 2, 0, 2, 4, 7, 4, 1, 1, 2, 2, 0, 1, 2, 0, 1, 3, 3, 2

Create a frequency distribution for this data and then a dotplot.

2.  The numbers below represent the weights in pounds of fish caught by contestants in a Striped Bass Derby.  Construct a histogram to represent the data.

[image: image6.png]Striped Bass Derby.
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Notes:

[image: image24.jpg]Median
Mode
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 C
The Median
Formula:

Example:  [image: image7.wmf]
We need Five Heights! 

1.


2.


3.


4.


5.

Find the Median:

Let’s add a sixth person!

6.  

What is the median now?

We consider the median to be _______________________________.  That is to say that it isn’t affected very much by the introduction of very _______________ or ________________ numbers.

_____________________ is NOT resilient.  

Boxplots
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Why use boxplots?  

· [image: image27.png]


 

Disadvantage of boxplots
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How to construct a Boxplot
Modified Boxplot

How to compute outliers: 

· THE IQR METHOD
Constructing a Modified Boxplot

Example

[image: image8.png]20 2525 27 28 3133 34 36 37 4450 59 85 86
NOTE: Always start with datall

© Find the mean and the five number summary for this data.
© Create a boxplot.

© Check for any outliers using the TQR method.

© Create a modified boxplot if there are any outliers.




Notes Day 3:  Skewed  vs. Normal, CLT, Law of Large #s
Warm Up:

Using the data below find the 5 number summary (calculator) and create a box plot.  

Describe the distribution.

30  27  12  42  35  47  38  36  27  35  
22   17  29    3  21    0  38  32  41  33

26  45  18   43  18    32  31  32  19 21

__________________________________________________________________________________________
Notes:
[image: image29.wmf]
Normal Distributions

· Symmetrical bell-shaped (unimodal) density curve
· Above the ______________ ____________
· N(    ,    ) 
· ________________ and ________________ are almost the
same.
Normal distributions occur frequently:

1.

2.

3.

4.

5.

6.

7.

How do I know if the data is not normal? [image: image9.wmf]
Central Limit Theorem (applet)
Definition:  With a large enough selection of ____________________ (each with their own mean 

and standard deviation), their distribution will be approximately ______________________.

N=________________

N=____________________

N=______________________

______________________

_________________________
__________________________

Law of Large Numbers (applet)
Definition:  As the size of the __________________ gets continually larger, it will approximate towards it’s predicted ________________. (In other words, the bigger the sample, the more likely we are to find the _______________.)
N=________________

N=____________________

N=______________________

______________________

_________________________
__________________________

Notes Day 4:  Mean and Standard Deviation Population vs. Sample
Warm Up:  Label the following skewed left, skewed right, or symmetric and draw a curve.

1.  The grades on an easy test

2.   The number of iphones from ages 15-70
3.  The average height of a sample

4.  The amount of hours a person sleeps on a weeknight.

Notes:  Data Collection
There are two different types of ways researchers can collect data!

__________________________ ________________________:  observes individuals and measures
variables of interest but does not attempt to influence the responses.

__________________________ ________________________:  deliberately imposes some treatment on individuals in order to observe their responses.  The purpose of an experiment is to study whether the treatment causes a change in the response.   
[image: image30.png]An example of an observational study:

A group of students is interested in knowing if there is a corralation between attending an SAT
Prep class and scores achieved on the SAT Examination. The students use a survey to collect
their data from both students who took an SAT Prep class and those that did not take an SAT
Prep class. A statistical analysis is performed.






Identify either Experimental or Observational Study:
1.  Over a 4-month period, among 30 people with bipolar disorder, patients who were given 
a high dose (10g/day) of omega-3 fats from fish oil improved more than those given a placebo.  

2.  The leg muscles of men aged 60-75 were 50% to 80% stronger after they participated in 
a 16-week, high-intensity resistance-training program twice a week.  

3.  In a test of roughly 200 men and women, those with moderately high blood pressure 
(averaging 164/89 mmHg) did worse on tests of memory and reaction time than those with 
normal blood pressure.


4.  Among a group of disables\d women aged 65 and older who were tracked for several years, those 
who had a vitamin B12 deficiency were twice as likely to suffer severe depression as those who did not.  
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Population:

[image: image11.jpg]


Sample:  

[image: image12.png]Directions: Name each population and sample.

1. In aclass of 30 students, each student is asked if he or she has watched a
cartoon within the past month.

2. People in a live TV audience who had aisle seats were asked if they
traveled more than 10 miles to see the game show.

3. Survey every tenth child entering a park to find out how many rides they
plan to go on while visiting the park.





[image: image13.png]. Survey all of your friends to see how many can play video games with
you.

. Survey every thirtieth person at the exit door of the zoo to find out if the
zoo should increase its hours of operation.






Mean:

[image: image14.wmf]From your class survey, find the average height of our class

Differences between Mean and Median:

Let’s add a Giant to our class who is 8 feet 11 inches tall!
New Mean:

New Median:

Standard Deviation
If you ask several people to estimate the number of people in a crowd their estimates will usually differ.  The mean or median would measure the _________________  _____________________of the estimates, but neither of these statistics tell how widely people’s estimates differ.  Measuring variability, or ___________________, in numerical data allows a more complete description than just stating a measure of central tendency.  
Definition:  

·  Standard Deviation
· Deviation

To measure the Spread of data:
1.  

2.  

3.  

Day 5:  Mean and Standard Deviation with the Normal Curve
Warm Up:

1.  Mickey Mantle played for the New York Yankees from 1951 through 1968.  He had the following number of home runs for those years:  13, 23, 21, 27, 37, 52, 34, 42, 31, 40, 54, 30, 15, 35, 19, 23, 22,18.

What is the mean and standard deviation of his home run scores?

Does 2/3 of the data lie within on STD?

2.  A pharmaceutical company is creating a new cholesterol drug to prevent heart disease.  The company must collect data by testing the drug before it is approved. Which would be the best method of data collection?

A.  Experimental study
B.  Observational
Study
     C.  Simulation

D.  Survey

____________________________________________________________________________________

Notes:

What is a normal curve?
A Normal Curve is:  

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

Analyze the Normal Curve!

_______________ of the data is found between _____________ STD below the mean

_______________ of the data is found between _____________ STD below the mean

_______________ of the data is found between _____________ STD below the mean
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Example:  Let’s say, from our height measurement a few days ago, that we had a mean of 66 inches, and a STD of 4 inches.

Between what two heights can we expect 68% of the people in our class to be?

Between what two heights can we expect 68% of the people in our class to be?

Between what two heights can we expect 68% of the people in our class to be?

Break down Further!
Example:

What percent of Americans are shorter than 62 inches tall?
What percent of Americans are between 5’2 and 6’2?

What percent of Americans are u 60 inches and 70 inches tall?

What if we want to calculate percentages that don’t follow the 68, 95, 99.7 rule?
[image: image16.png]


Our calculator can do this for us and get more accurate results!

What percent of Americans are shorter than 62 inches tall?

What percent of Americans are between 5’2 and 6’2?

What percent of Americans are u 60 inches and 70 inches tall?

Now let’s determine how tall the bottom 5% of Americans are.
What is the tallest person among the bottom 10% of Americans?

What is the minimum height for the top 20% of Americans?

What are the heights for the middle 50% of Americans?[image: image17.png]
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Three ideas of something we call __________________ _______________________.  It helps to give us an idea of what’s happening in the ____________________ of a set of data.
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