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Line of Best Fit

Learning Goals
­ make a scatter plot
­ look for a pattern
­ use the pattern to draw a line of best fit
­ use the line of best fit to make conclusions about the data
­ discuss the role of the correlation coefficient in patterns 

Oct 27­12:43 PM

 Line of Best Fit

Sabah is looking to buy a house that is 
• detached, 
• 2­stories, 
• $300 000 or less,
• approximately 2000 sq. ft. of living space.  

She has collected the price and square footage of houses that meet 
these criteria.

Using the grid below, plot the following data as a scatter plot.

Independent variable:  __________________.
Dependent variable: ____________________.

Make your house size scale up to 2500 sq. ft. and your price scale up 
to $400 000.

 Size (sq. ft.)  Price ($)

 1700  271 900

 1850  289 900

 1600  277 900

 1650  289 900

 1700  279 000

 1800  294 900

 1550  269 900

Use pg 148 to complete the activity.
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Draw a line of best fit that best describes the trend in the data 
on your graph.

Use your line of best fit to estimate the price of a 2000 sq. ft. 
house.

I notice a new house that is 2300 sq. ft. and $384 900.  
Although this house does not meet her criteria, she adds it to 
her collection anyways.  

Plot this point on your graph and with a different colour, draw 
a new line of best fit.

Use your new line to estimate the cost of a 2000 sq. ft. house.

Compare your two estimates.  What do you notice?

Oct 2­9:00 AM

Lines of Best Fit

A Line of Best Fit (aka Trend Line, or Regression Line) is a line 
drawn through a set of data that best represents the 
______________________________ between two variables.

A good line of best fit:
• Is as close as possible to all data points.
• Follows the trend of the data points.

Correlation Coefficient

• The strength of the linear relationship is measured with the 
correlation coefficient (r).
• The correlation coefficient is a number from ____ to ____.
• If the number is positive, then this indicates _______________ 
correlation.  If the number is negative, this indicates 
_______________ correlation.  

• The closer the number is to +1 or ­1, the _______________ the relationship.  
Conversely, the closer the number is to 0, the _______________ the 
relationship.

0 10.500.25 0.75­0.25­0.50­0.75­1

WeakModerately
WeakStrong Moderately

Strong
Weak

Moderately
Weak

StrongModerately
Strong
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Coefficient of Determination
• The coefficient of determination (r2) is an alternate measure of the strength of the linear 
relationship.
• Since it is squared, there are no negative values.
• If r2=0.67, then 67% of the variance in the dependent variable is due to a change in the 
independent variable.

Oct 29­7:02 AM

Outliers

An outlier is a point or points in a data set that lie(s) __________________ the trend of the other points.

Outliers are the result of ___________________ measurements or _________________ cases.  For 
example, an antique car’s 
price would be an outlier in a set of data comparing price and age of cars.
Since outliers are so unusual or inaccurate, we ignore these points when we create a line of best fit.  This 
prevents the outliers from significantly changing the trend line and the predictions made from it. 
(NOTE:  we usually circle the outliers and label them as such on a scatter plot)

Example:
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Extrapolation and Interpolation 

One of the most important reasons to make a scatter plot is to find the trend in the data so it can be used to 
make predictions.

Interpolation: predictions are made from the ______________ points on a scatter plot.

Extrapolation: predictions are made about points ___________ those on the scatter plot.

Example:  The following data was obtained from a grade 12 math class last semester.  The scatter plot 
compares term marks with 
exam marks.

a) Interpolate to determine Brent’s exam mark if his term mark was 60% 

b) Extrapolate to determine Dara’s exam mark if her term mark was 98%

c)        Find the equation fo the line of best fit and use it to verify your answer for b)

m= y=mx + b

y = ____x + b

(       ) = ____ (       ) + b

Now substitute x = 98 into your equation to determine what y is:

 Therefore, Dara will likely score _____% on the final exam

Oct 29­7:07 AM

RELIABILITY OF LINEAR MODELS
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(5.5) Exponential Models


Linear and Exponential Models
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EXAMPLE:


Last year, a school had a population of 1000 students.  This year, 1100 students attend the school, an increase of 100 students or 10%.


We can view this situation in two ways:


SCENARIO A:  The population increases by _________ students each year.


SCENARIO B:  The population increase by __________ each year.


Determine the population after 3 more years under each scenario:


		 

		Student Population



		YEAR

		Scenario A: Increase by 100

		Scenario B: Increase by 10%



		0

		

		



		1

		

		



		2

		

		



		3

		

		





What type of growth is represented by each scenario?


•SCENARIO A:  


–We repeatedly __________ 100 students.


–This is _____________  growth.


•SCENARIO B:


–We repeatedly ______________ 1.10 


–This is ________________ growth.


Identifying Exponential Models


•In a table of values, the ___________________________ factors are ______________.
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•The graph has an ____________________curve.
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•The equation is of the form
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Where:




a is the ______________ value




b is the ___________________ factor
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•For example, 



Is an exponential function with an initial value of ________


And a growth factor of _________


Comparing Pairs of Exponential Relations


Example:


Miss. Morris scraps off 100 bacteria from one seat in her class and 100 bacteria off another seat.  She places each group in a separate petri-dish to grow.


Colony A doubles in size every hour.


Colony B triples in size every hour.


The growth of these bacteria can be modeled with the equations:


[image: image11.wmf]x


ab


y


=




COLONY A:  
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COLONY B:


Graph these functions on the same screen using the graphing calculators.
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Press the Y= button       Then the Window button


How are both graphs similar?


•They both have the same ____________________________ (at 100 bacteria).


•This is because they both started with the same ___________________________.


How are both graphs different?


•The curve for Colony B increases much ____________ than for Colony A.


•This is because the growth factor for Colony B (which is 3) is ____________ than for Colony A (which is only 2).


Fitting an Exponential Model to Data


The following table gives data the population of B.C. from 1921 to 2001.
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a) Determine the exponential equation in the form:


that best fits the data.


Let x be the number of years since 1921


Let y be the population of B.C. in millions.


Start by entering the data in to STAT, Edit: 
      Then Use the ExpReg Comand:
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So, the regression equation is:
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b)  What do the values of a and b represent in this situation?  Explain.


· a represents the _____________________ of B.C. in 1921.  This was approximately ____________________.


· b represents the ___________________ of the population.  This was approximately _________.

c) Estimate the population of British Colombia in 1985.


First find the number of years between 1985 and 1921:


Now substitute x=64 into the equation found in (a):


Therefore, the population was about ___________ million people in 1985.


Exponential Models



An exponential model represents quantities that change at a _________ _____________ rate.



This occurs when a fixed amount it ______________ by the quantity at regular intervals.







Linear Models	



Recall a linear model represents quantities that change a __________ rate.  



This occurs when a fixed amount is ____________ to the quantity at regular intervals.
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