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Ways to display data:
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generic

arithmetic mean

sample

14A: Opener, #3,4 (Vocabulary, histograms, frequency tables, stem and leaf)

14B.1: #3,5,8,9,11,12,14,15,16 (Mean, median, mode, skew, outlier, bimodal)
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Present: Questions from opener

14A: #3, Column graph vs Freq Histogram, #4

14B.1: 5,8,9,11,12,14,15,16
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Finding the median from a summary of data.
To find the center number(s) it would help to have the 

Price range
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  The total spread between the extremes.

Not particularly meaningful in many cases

Quartiles:

percentile

Upper Quartile

percentile

Important Note: When there are an odd number of numbers, do not include the 

median in the upper "half" of the data values.  See the next example.

Your TI-83/84 is fine.
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Box & Whisker Plots

five number summary

Box & Whisker Plot Features:

14B.2: #2,4,5,7,8,10 (Cumulative frequency, summarized data )

14B.3: #2,3 (Use midpoint of range for data in ranges (classes))

14C.1: #2,4,5 (Range, quartiles, IQR)

14C.2: #2,3,6 (Box & Whisker)
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  100 110

Can we find the 5 number summary from it?

Below is a Cumulative Frequency Graph

What does it mean to be in the 75th 

Q1 is the 25th percentile
Q2 is the 50th percentile
Q3 is the 75th percentile

Understand this well...it's something IB stresses....

In practice: Minimize the number of graph "reads" - maximize the number of calculations 

to ensure that totals match known information. (This also shows work for points!) 
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E
Increasingly powerful, portable, TI-nSpire!

TI-84 Plus Steps

1. Enter data values in L1 : [STAT]/[EDIT]

2. Enter frequency counts in L2 if applicable: [STAT]/[EDIT]

3. Calculate one variable statistics

> [STAT]/[CALC]/[1-VAR-STATS]

> Enter L1 (and L2 if frequencies are used)

4. Calculates:

> Mean, Σx, Σx2, n, and 5 number summary

5. Graph as histogram or box and whisker plot

14D: #1-7 Odd (Cumulative frequency graphs, percentiles)

14E: #1,2,3 (Using technology)

QB: #1,2,4,5 (IB Practice)
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The 5 number summary:

Information can be hidden within a quartile

Consider calculating the distance of each data point from the mean

" and would be a good measure of variation if 
we sum them.  But the sum would always be 

the number of values 
we can divide by that number and define:

The differences being summed are a measure of how far each value d

on average
If the sum in the numerator is small, most of the values are close to the 

 of a data set is the square root of the variance.

The units are the same as for the data (handy)
the 

mean is squared.

Present: 14D: #3, 5 & 14E: #2, QB #1,2,4,6
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Populations vs. Samples

estimate population parameters

denominator! 
Know which one you're using!

.

14F.1: #1,3,5-9 (Variance, std. dev.  #1 by hand, calculator for others.)

14F.2: #2 (Sample vs. population, statistics vs. parameters.  σn vs. Sn.)

QB: #7,9,10,12,14 (not e ii) (IB Practice)
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Value (x

Again, your calculator will do this for you if you enter a value list and a frequency 

list.

Present: 14F.1#3,6,8 QB #9,10,12,14
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Notice that we can rewrite the calculation of a sample 
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Normal 
Distribution

14F.3: #3,4,5 (Grouped data)

14G: #1,3,4  S.D. and the Normal Distribution

QB: #3,6,7,9,13 (IB Practice)



SLStats.notebook

17

January 12, 2013

Present QB #3,5,7,9

The first tool, is to try to visualize the data with a scatter plot.

1975 1985
600

700

Some conventions:

1. The dependent variable is the one that depends on the other one.  It should be 

plotted on the y-axis (vertical)

2. The independent variable is the one that controls the other one.  It should be 

plotted on the x-axis (horizontal)

The relationship between the variables is called correlation.
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Correlation does not imply a linear relationship.

The data to the right is positively correlated, but not linear.

Correlation also does not imply causation.   For children younger than 15, their height is 

positively correlated with the number of words in their vocabulary but height alone clearly does 

not cause students to have a larger vocabulary.  Be careful about confusing these.
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Much of practical mathematics is about modeling data with a smooth function that 

approximates the behavior of the data.  For data that appears to have a linear 

relationship, we can find a line of best fit.  Such a line is also called a regression line.

To begin, we can estimate such a line by finding the mean point.  It is calculated as the 

mean of the x values and the mean of the y values and is written as

It makes sense that a line through the data should go through this point: 

But we need to find a slope for the line.  One way, is to just estimate it so that the data has 

approximately the same amount of "weight" above and below the line.

Once we have the equation of the line, we can predict values for data that we did not collect.

Predicting values outside the data set is called extrapolation. Be careful about this as 

the line may not have any meaning beyond certain values.

Predicting values between values in the data set is called interpolation.

In either case, we can evaluate the equation of the line at any point to predict a result.

Given the line, it is important to be able to interpret it:
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Let's get more precise about finding the best fit line (or, more generally, the best fit curve).

Consider the following.  Each data point differs from the given line of best fit by some 

amount.

The residual or error is the vertical distance between a data 

point and the graph of a regression equation.

Notice that residuals can be positive or negative (or zero!)

So now we can see that we can put a number on the quality of the fit by summing up the 

sizes of the residuals.  A regression equation that results in a small total residual will 

represent a better fit.

Can we just add the residuals?  NO!  Because some are positive and some are negative, 

they would cancel if we did that.  So instead we sum the squares of the residuals.  This 

has two effects:

All the residuals contribute a positive amount to the total.

Larger residuals are weighted more heavily that smaller ones (since they are squared)

The result is a value called the total squared error.

Using summation notation, the total squared error is given by

where f(x) is the regression line in question.  One way to define the "best" fit regression 

equation is to find the one that has the least total squared error.  That is:

Least Squares Regression

The function f(x) that results in the least total squared error is 

called the least squares regression function.  For linear 

equations we sometimes call this the least square line.

For a linear fit, the slope of the least squares regression line can be calculated from the 

data values using a rather complex formula:

Slope of the Least Squares Regression Line

The slope of the least squares regression line for a set of 

points                    is given by:

This looks complex and a thorough development is beyond this course.  Suffice it to say 

that Sx is related to the standard deviation of x and Sxy is a similar formula that uses both 

x and y.

But back to the line of best fit.  We now have a formula for its slope and we previously 

found the mean point so we can use point slope form to create...

Equation of the Least Squares Regression Line

The equation of the least squares regression line for a set 

of points                    is given by:

Where                                 and 

Just for the heck of it, let's see this in its full glory in slope intercept form:

The good news, is that all of this can be calculated on your TI-84:

Finding Best Fit Curves on TI-84

1. Enter x values in L1 and y values in L2.

2. Set CATALOG/DiagOn if you want r values

3. Use STAT/CALC and select the kind of curve you desire:

> LinReg (ax + b) - Linear

> QuadReg - Quadratic

> CubicReg - Cubic

> QuartReg - Quartic

> LinReg (a + bx) - Linear

> LnReg - Logarithmic

> ExpReg - Exponential (y = abx)

> PwrReg - Power function (y = axb)

> Logistic - Logistic (growth that levels out)

> SinReg - Siunsoidal

4. The parameters of the best fit curve will be stored in 

VARS/STATISTICS/EQ

> RegEQ has the equation itself which you can paste 

into a Y= function to graph it.

We now understand how to find the equation of best fit - for lines or other functions.  

Understand what the calculator is doing, but let it do the work for you.



SLStats.notebook

20

January 12, 2013

Measure of correlation - the Pearson product-moment correlation coefficient

The r value that the calculator provides is a measure of the correlation that describes the 

strength of linear dependence between two variables.  The number ranges between -1 

and one as follows:

Notice that r is not the slope of the line, although the sign of r is the same as the sign 

of the slope.  r is a measure of how scattered the data are from a straight line.

The formula for calculating r is similar to that of the slope of the best fit line:

Pearson's Correlation Coefficient

The Pearson's correlation coefficient for a set of points                                         

is given by:

Again, you will generally calculate this on a GDC.  Here is a summary for interpretation:

Try one on your calculator:

Σx

Σy

Σxy

Σx2

Σy2

n=4

Two approaches: LinReg or 2-Var Stats.  Only LinReg does r.

HW: Handout: Regression and Correlation


