Probability and Statistics Chapter 9 Notes: Correlation and Regression
Review of Slope
Slope: (rate of change) of a line is the ratio of change in y-coordinate to the corresponding change in x-coordinates. The slope measures how steep a line is. Suppose a line passes through 
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, look at the change in the y and x coordinates:
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4 types of slope:
1. Positive slope goes up from left to right, m = a positive number. 

2. Negative slope goes down from left to right, m = negative number.

3. NO slope are HOrizOntal lines have, y = some number. 

4. Undefined slopes are vertical lines, you cannot ski down a vertical slope, x = some number.

Slope-intercept form: y = mx + b, m is the slope and b is the y-intercept (when x = 0).

Given the slope and one point. 

Step 1: Substitute the values of m, x, and y into the slope-intercept form and solve for b.

Step 2: Write the slope-intercept form using the values of m and b. 

Given two points. 

Step 1: Find the slope. 

Step 2: Choose one of the two points to use. 

Step 3: Then, follow the steps for writing an equation given the slope and one point.

Point-slope form: if you are given the coordinates of two points on a line, you can use this equation of the line that passes through them.
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 are the coordinates of a point on the line and m is the slope.

	Form
	Equation
	Description

	Slope-intercept
	y = mx + b
	 m is the slope, and b is the y-intercept

	Point-slope
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	m is the slope and (
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	Standard
	Ax + By = C
	A and B are not both zero. Usually A is nonnegative and A, B, and C are integers whose greatest common factor is 1.


Parallel lines: have the same slope.

Perpendicular lines: slopes are opposite reciprocals of each other. Vertical and horizontal lines are perpendicular. 

Section 9.1: Correlation

Before we start first we need to do some things with the calculator: 

y = clear out any equations

2nd, y = , ENTER, ON, ENTER, (this is the only time you need to do this)

2nd 0, alpha D, alpha D, scroll down to diagnosticsON, Enter, Enter
You will study how to describe what type of relationship, or correlation exists between two variables.

Correlation: is a relationship between two variables. The data is represented by ordered pairs on a scatter plot which provides a visual way to describe the nature of the relationship between the independent and dependent variables. 

Scatter Plots: is a graph in which two sets of data are plotted as ordered pairs in a coordinate plane. Scatter plots are used to investigate a relationship between two quantities. 

Type in scatter plots in your calculator: STAT, EDIT, ENTER, list your x values in
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 and your y values in
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. 2nd Quit to clear the screen
TYPE: ENTER (THE FIRST ONE),
Xlist:
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, Ylist:
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 , Enter, 
ZOOM, 9  (ZoomStat)
Correlation coefficient: (r) a measure of strength and the direction of a linear relationship between two variables.

 Developed by Karl Pearson (1857 – 1936) who became interested in Francis Galton’s work and saw the regression theory could be applied to other areas of work besides heredity.

The range of the correlation coefficient is from -1 to 1. The stronger the relationship is the more accurate it is.

4 Types of Linear Correlation:
1. If r is close to -1 then you have a negative correlation.

2. If r is close to 1 you have a positive correlation.

3. If r is close to 0 there is NO correlation.
4. If the shape of the scatter plot looks like a positive or negative parabola- nonlinear.
1. If x and y have a strong positive relationship, the linear correlation is close to 1. 

Both variables increase or decrease at the same time. 

Example: a person’s height and weight are related, and the relationship is positive, since the taller a person is generally the more the person weighs. 

2. If x and y have a strong negative linear correlation, r is close to -1. 

One variable increases and the other variable decreases. 

Example: One measures the strength of people over 60 years of age, one will find that as age increases, strength generally decreases. 

3. If there is no linear correlation or a weak linear correlation, r is close to 0.

Example: Insurance rates and number of calories that you eat in a day. 
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Calculator: Correlation Coefficient r
Stat, Enter, x values into
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 and the y values into
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, 2nd Quit.

Stat, Calc, 4, Enter

The last value (r) is the correlation coefficient.

Section 9.2: Regression Lines
After verifying that the correlation between two variables is significant, the next step is to determine the equation of the line that best models the data. The line is called a regression line and its equation can be used to predict the value for y for a given value of x. After you make a scatter plot, the next goal is to draw and line that best fits the data points, this is called the line of best fit. 

Residuals: difference between the observed y-value and the predicted y-value. They can be positive, negative or zero. If the point is above the line it is positive. If it is below the line it is negative. If the point is on the line (observed y equals the predicted y) it is zero. 
Regression: a statistical method used to describe the nature of the relationship between variables, that is positive or negative, linear or nonlinear.

History: Carl Gauss (1777-1855), studied regression and the method of least squares through astronomy.

Karl Pearson (1857-1936), studied natural selection using correlation. Formed first academic department of statistics, and helped develop chi-square analysis.  

Regression line (line of best fit): is the line for which the sum of the squares of the residuals is a minimum. Using the equation y = mx + b

Calculator: Regression Line
Stat, Enter, x values into
[image: image17.wmf]L

1

 and the y values into
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, 2nd Quit. 

2nd, Mode, Stat, Calc, 4, Enter

The calculator gives you y= ax + b, a, b, 
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, r. Simply put in order y = ax + b

To predict the y value, simply put an x value into the equation. 

*Skip Sections: 9.3- Measures of Regression and Prediction Intervals and  9.4- Multiple Regression

PAGE  
3

_1186485328

_1186485765

_1209364393

_1209364407

_1209365516

_1187172226

_1186485720

_1186485753

_1186485407

_1186485284

