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r – little r – what is it?

r is the correlation coefficient between y
and x

r measures the strength of a linear
relationship

r is a multiple of the slope
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r – when can it be used?

Only use r if the scatter plot is linear

Don’t use r if the scatter plot is non-linear!
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r – what does it tell you?

How close the points in the scatter plot 
come to lying on the line

r = 0.99
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R 2 – big R 2 – what is it?

R2 is the coefficient of determination

Measures how close the points in the 
scatter plot come to lying on the fitted 
line or curve
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R 2 – big R 2 – when can it be used?

When the scatter plot of y versus x is

linear or non-linear
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R 2 – what does it tell you?

x

x

Dotplot of the y ’s

Shows the 
variation in the y ’s
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R 2 – what does it tell you?

x

We see some additional variation in the y ’s.
The excess is not explained by the model.

ŷ y

2 Variation in y 'sˆVariation in fitted values
Variation in y values        Variation in y 'sR = =

Variation in the y ’s:
This amount of 
variation can be 
explained by the 
model
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R 2 – what does it tell you?

When expressed as a percentage, R2 is

the percentage of the variation in Y that

our regression model can explain

R2 near 100% model fits well

R2 near 0% model doesn’t fit well
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R 2 – what does it tell you?

90% of the variation in Y is explained by 

our regression model.
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R 2 – pearls of wisdom!

R2 and r 2 have the same value ONLY
when using a linear model 

DON’T use R2 to pick your model

Use your eyes!
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R 2 and Excel & Graphics Calculators
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Year 13 Statistics and Modelling 
Workbook – Nulake
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5.0 Statistical Investigation: page 224 – 261 
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5.2 The Regression Line – p227  

This straight line is called a 
regression line and we are 
required to calculate its equation. 
This is best done with a graphics 
calculator or spreadsheet 
programme on a computer.

Regression Lines by Inspection

You should only attempt to estimate a 
regression line if you do not have the 
technology available.
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5.2 The Regression Line – p229

Non-linear Modelling Equations
It is possible to use your calculator to find other regression 
equations other than a straight line. These non-linear 
models are also built into your calculator.  If they result in a
coefficient closer to 1 then they are more appropriate than 
the straight line regression equation.
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5.4 Non-linear Regression Models – p241 

Non-linear Regression Models
It is possible that the best model for some data is a non-
linear regression line (e.g. a curve) such as an exponential 
or power function.  All the technology aids (calculator and 
spreadsheets programmes) are able to model data with 
different models and by inspecting the correlation 
coefficient, the researcher should be able to determine the 
best model. 
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5.4 Non-linear Regression Models – p241
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5.4 Non-linear Regression Models – p241
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5.4 Non-linear Regression Models – p242  
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Modelling: Drawing Graphs and adding a 
Trendline using a Spreadsheet – page 337
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Modelling: Drawing Graphs and adding a 
Trendline using a Spreadsheet – page 337
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Correlation – What can go wrong?
x1 y1 x2 y2 x3 y3 x4 y4

10 8.04 10 9.14 10 7.46 8 6.58

8 6.95 8 8.14 8 6.77 8 5.76

13 7.58 13 8.74 13 12.74 8 7.71

9 8.81 9 8.77 9 7.11 8 8.84

11 8.33 11 9.26 11 7.81 8 8.47

14 9.96 14 8.1 14 8.84 8 7.04

6 7.24 6 6.13 6 6.08 8 5.25

4 4.26 4 3.1 4 5.39 19 12.5

12 10.84 12 9.13 12 8.15 8 5.56

7 4.82 7 7.26 7 6.42 8 7.91

5 5.68 5 4.74 5 5.73 8 6.89

N 11
Mean of x’s 9.0
Mean of y’s 7.5
Equation of regression line y = 3 + 0.5x
Correlation coefficient (r ) 0.82
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Correlation – What can go wrong?
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R
2and

E
xcel &

 G
raphics C

alculators 

E
xcel and tw

o graphics calculators w
ere used on the follow

ing data.  Their printouts are 
given below

. 

D
ata Set 

x value 
y value 

log x value 
log y value 

1
15

0
2.70805 

2
41

0.693147 
3.713572 

3
93

1.098612 
4.532599 

4
188

1.386294 
5.236442 

5
196

1.609438 
5.278115 

6
247

1.791759 
5.509388 

7
366

1.94591 
5.902633 

8
386

2.079442 
5.955837 

9
488

2.197225 
6.190315 

10
460

2.302585 
6.131226 

11
722

2.397895 
6.582025 

12
685

2.484907 
6.529419 

Excel

Plot of Exponential R
egression

R
2 = 0.8516
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N
ote:

1. The R
2 values printed w

ith the exponential and pow
er plot curves for E

xcel are w
rong.

D
o

notuse them
. 

2.E
xcel has based its R

2 values for the exponential and pow
er plots on the linearly 

transform
ed data.  For exam

ple, for the exponential curve, y = ae
bx,E

xcel com
putes R

2

using lny = lna + bx.  It is w
rong to do this. (Excel’s

R
2 values for the linear (sem

i-log 
and log-log) plots are correct.) 
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C
asio fx-9750G

 PLU
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Exponential R
egression  

 
 

Linear R
egression 

y = a.e^bx 
 

 
 

 
 

lny = bx + lna 
a = 29.8404023 

 
 

 
 

b = 0.30152902 
b = 0.30152902 

 
 

 
 

lna = 3.39586326 
r = 0.92283291 

 
 

 
 

r = 0.92283291 
r 2= 0.85162058 

 
 

 
 

r 2= 0.85162058 

Pow
er R

egression  
 

 
 

Linear R
egression 

y = a.x^b 
 

 
 

 
 

lny = blnx + lna   
a = 16.070768 

 
 

 
 

b = 1.54826975 
b = 1.54826975 

 
 

 
 

lna = 2.77700197 
r = 0.9933374238 

 
 

 
 

r = 0.99333742 
r 2= 0.98671923 

 
 

 
 

r 2= 0.98671923 

Texas Instrum
ents TI-83 

Exponential R
egression  

 
 

Linear R
egression 

y = a.b^x 
 

 
 

 
 

 lny = lna + (lnb)x 
a = 29.84040238 

 
 

 
 

lna = 3.39586326 
b = 1.351924358 

 
 

 
 

lnb = 0.3015290279 
r 2= 0.8516205865 

 
 

 
 

r 2= 0.8516205865 
r = 0.9228329136 

 
 

 
 

r = 0.9228329136 
Pow

er R
egression  

 
 

 
Linear R

egression 
y = a.x^b 

 
 

 
 

 
lny = lna + blnx 

a = 16.07076801 
 

 
 

 
lna = 2.77700197 

b = 1.548269753 
 

 
 

 
b = 1.548269753 

r 2= 0.9867192375 
 

 
 

 
r 2= 0.9867192375 

r = 0.9933374238 
 

 
 

 
r = 0.9933374238 

N
ote:

1. The r and r
2 values printed w

ith the exponential and pow
er regressions for these tw

o 
graphics calculators are w

rong.  D
o notuse them

. The sam
ple correlation coefficient, r,

should only be used w
ith linear relationships. 

2. The given r
2 values printed w

ith the exponential and pow
er relationships are not equal 

to their R
2values.  (These r

2 values have been based on and com
puted from

 the 
linearly transform

ed data, i.e., linear relationships.)
3. The r and r

2 values printed w
ith the linear m

odels are correct.  In these linear cases, 
the given r

2 values are equal to R
2 values. 

U
se

r,r
2, and

R
2 values from

 E
xcel and graphics calculators w

ith caution!
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