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. Correlation r is not resistant.

- One unusual point in the scatterplot greatly
affects the value of r.

. Extrapolation is not very reliable.
- LSRL also not resistant.

- A point extreme in the x direction with no
other points near it pulls the line toward
itself.

- This point is influential.

Qutliers and Influential Observations in Regression

An ontlier is an observation that lies ontside the overall pattern of the other
observalions, Poinls that ar outliers in the y direction of a scatterplot have large
regression residuals, but other outliers need not have large residuals,

An observation is influential for a statistical caleulation if removing it would
markedly change the result of the calculation. Points that are outliers in the x
dircction of a scatterplot are often influential for the least-squares regression
line.
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Beware correlations
based on averages

. Correlations based on averages are

usually too high when applied to
individuals.

- Example:

- If we plot the average height of young
children against their age in months,

.- we will see a very strong positive
association with correlation near 1.

. But individual children of the same age
vary a great deal in height.

- A plot of height against age for
individual children will show much
more scatter and lower correlation than
the plot of average height against age.
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| Review This Problem:

i Work Through
Example[— Corrosion and Strength

' » Consider the following data from the article,

. “The Carbonation of Concrete Structures in the
Tropical Environment of Singapore” (Magazine
of Concrete Research (1996):293-300 which
discusses how the corrosion of steel(caused by
carbonation) is the biggest problem affecting
concrete strength:

© x= carbonation depth in concrete (mm)
» y= strength of concrete (Mpa)

20 | 30 | 35|40 | 50 | 55 | 65

121.5(16.1|113.4(12.4|11.4| 9.7 | 6.8

e Define the Explanatory and Response

Variables.
o Plot the data and describe the association.
» Answers must be in context for given problem.

%)




F R
- 1) Create a Graph to visualize and
: describe the Association
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2) Find the Means and Standard Deviations
| for Depth and Strength

and describe in context.

Strength (Mpa)

Depth (MM)  The mean depth of

: concrete is
LA s 35.89mm with a
?Ned-ﬂ - - - standard deviation

10 npead-Var Stats
g'bagﬁg %:3%:3)3333339 of 18.53mm.
i : )!:: .

' biCublick €75
|7 4Buart %ﬁ:fé“ggg@gsy The mean strength
: ox=17.47025691 | of concrete is

=9 14.58 Mpa with a
I standard deviation
of 5.29 Mpa.
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3) Find the Correlation Coefficient and
describe in context.
4) Find the equation of the Least Squares
Regression Line

‘The correlation coefficient

| (r=-.968) quantifies there is
‘a Strong, Negative, LINEAR
:association between depth
:of concrete corrosion and
fstrength of concrete.

Strength (Mpa)

4TL1n e9( axth)
a4 QuadRed
bt CubicRed
?:@uartReg

gg :aRe9Ca+bx) L1,

Depth (mm)

LSRL Eqguation:

/\
=54 c1eazyye | Strength=24.52-0.28(depth}

b= ", 2(6939968
ri=, 937144659
r=, 96582953096
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~ Strength (Mpa)

Depth (mm)

LSRL Equation:

2N

strength=24.52-0.28(depth)

decrease in strength of

The slope is b=-0.28.
For every increase of
1mm in depth of
concrete cosrosion,

we predict a 0.28 Mpa

the concrete.

g »
LinRedtathy) 1
7 TRl
| 2 e
- Use these JiE023: irReatarhn) i
steps to s_tore Em \'\ 2 Flatz prat?
the LSRL in Y, Uy +W 1B24, 92486703
and overlay it Ealle "Ye=
on the L4t :H:
scatterplot. \LL,:IF
W=
Wrs
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6) Use the prediction
| model (LSRL) to
~ determine the following:

Q’What is the predicted strength of concrete
. with a corrosion depth of 25mm?

@ $fength ength=24.52+(-0.28)depth
. Strength=24.52+(-0.28)(25)
. @ The predicted strength is17.59 Mpa.

Q’What is the predicted strength of concrete
. with a corrosion depth of 40mm?

. © SWength=24.52+(-0.28)(40)
. © The predicted strength is13.44 Mpa.

M How does this prediction compare with
: the observed strength at a corrosion
depth of 40mm?
-——

RESIDUALS
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7) Interpret Residuals
(from previous slide) |
| | (o, 12.) ‘--._

Y Actual X+
VALWIES "

M We calculated the predicted strength when
the corrosion depth was 40mm to be 13.44

Mpa

M From the given data table, we can find the
observed strength when corrosion=40mm
IS to be 12.4mm

M The prediction did not match the
observation.

* That is, there is “error” or “residual”
between our prediction and the actual
observation.

* RESIDUAL = Observed y - Predicted y

* The residual when corrosion=40mm is:

*residual = 12.4 - 13.44
*residual = -1.04
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. Assessing the Model
: 8) Is the model appropriate?
9) What is the strength of the model?

EI Is the LSRL the most appropriate
. prediction model for strength?

v'r suggests it will provide strong
predictions...

v'can we do better?

EI To determine this, we need to study
. the residuals generated by the LSRL.

M Make a residual plot.
M Look for a pattern.

AIf no pattern exists, the LSRL may
be our best bet for predictions.

M If a pattern exists, a better
prediction model may exist...
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' 8) Review the Residual Plot to see if
| our model is appropriate

[-Zl'Construct a Residual Plot for the
. (depth,strength) LSRL.

' Plote Plot3
‘Fﬂf f
Tyrel B |2 Iy ©
. 3|
Klist:h Z
Uz 0
OFS M
VL1
Lo
E[i depth(mm)
i :é | @ There appears
RES IO/ M to be no pattern
Jpes E % & to the residual
= lot...
Rlistils thOt s s
Y11stiRESIDE ererore, ine
Mark: ) + - LSRL may be
our best
: prediction
L model. j
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9) Review the Coefficient of
Determination (r?) to assess he
strengh of our model

s k

tells us

 L1nReg
l y=athy * We know what “r

3=24,51683116 about the linear

Eiggggﬁg% association between depth

r=-, 9682033056 and strength.
 What about r2?

r: =9375

i(ln context) 93.75% of the
jvariability in predicted |

Mpoa)

T -
LUTIHIyut |

W e W W W g o G W e -

(6.25% of the variability can
NOT be explained by our
model. This is a very
Depth
trong model.) %Rin (i

LA AL I 2 A Al A i i Al 1 11 1) A 1 11 1
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Summary

iz When exploring a bivariate
- relationship:

v~ Make and interpret a scatterplot:
72 Strength, Direction, Form
3¢ Describe x and y:

v Mean and Standard Deviation in
Context

v’ Find the Least Squares Regression
. Line.

w2 Write in context.

i: Construct and Interpret a Residual
:  Plot.

5.7 Interpret r and r2 in context.
L v Use the LSRL to make predictions...

"
skl
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