
Quantifying the Relationship in a ScatterPlot

Illustrating a Trend: The Median Trace

� Divide the
�

-axis up into at least3 equal-sized
groups(besensible!)� Computeboxplotsfor the � ’s in eachgroup� Connectthemediansof theboxplots

Example: Gas Consumption

� 8 observations� 3 groups� 2 or 3 observationspergroup
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Example: Motorcycle Crashes

� 133observations� 15groups� 8 or 9 observationspergroup
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Correlation: How much LINEAR relationship

is there?

Example: Gas Consumption
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Temp 40.76 11.45
Gas 616.25 229.41
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Correlation Rules of Thumb

CorrelationN mustbebetweenO P and Q P .
� CorrelationN nearQ P : strongincreasing lineartrend� CorrelationN nearO P : strongdecreasing lineartrend� CorrelationN near R : no linear relationship

. . . but there might be a strong nonlinear relationship. . .
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Example: Motorcycle Crashes
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� Mild increasingrelationship

� Butcorrelationandlinear relationshipsreallydon’t
describethepatternof thedata!



Equation of the “Best line”
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� Residuals:verticaldistancesfrom pointsto line� Theleast squares line is theline thatminimizesthe
sumof thesquaredresiduals� Equationof theleast-squaresline:

] U ^ Q _a`:b�c where

_ U N `
dfe g
dhe i

^ U mean
g O _a` mean

i
Putit all together:
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Example: Gas consumption
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Temp 40.76 11.45 –0.98n
Gas 616.25 229.41
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CubicFeetof gas.



How goodis a straight-line regression?

Quantitative answer:

N&| is the fraction (or percent) of the varia-
tion in ] that is explained as a linear func-
tion of b .

� In theGas Consumption data,N U O RWVYZ } , so N | U
RWVYZ [ , or Z [�~ of the variation in ] U Gasis ex-
plainedasa linearfunctionof b U Temp.� In theMotorcycle Crash data,N U RWV(�&R , so
N | U RWVYR Z or only about9%of thevariationin ] U
accelis explainedasa linearfunctionof b U time.

Temp

G
as

30 35 40 45 50 55

30
0

40
0

50
0

60
0

70
0

80
0

90
0

time

ac
ce

l

10 20 30 40 50

-1
00

-5
0

0
50



How strong in the relationship?

It dependson thefield of study!

� In the physical sciences,N � RWVYZ or betteris ex-
pected; i.e. at least N&| U } R�~ of the variability
shouldbeexplained.

� In psychologyandsocialsciencesN � RWV�� is won-
derful ( N | U ��R�~ of thevariability explained)and
N&| � RWVY� is often acceptable(only N&| U P
R�~ of
thevariability explained!).


