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Major Changes in Your Next Homework
Assignment

Please check the website.
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Highlight of Airfare and Distance

The slope b1 of F̂are = b1Distance + b0 is the average
increase in fare per extra mile.

F̂are = 177 + .079 · Distance and
̂Distance = −644 + 6.13 · Fare are different lines!

(Note 1
.079 6= 6.13.)

If you want to compute r on a TI-83/84, the place to look
is stat → calc → linreg. And ONCE, you need to set
DiagnosticsOn in the Catalog.
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Var(di) = (1− r 2)Var(yi)

Sample Variance: Var(xi ) = 1
n−1Σ(xi − x̄)2
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Var(di) = (1− r 2)Var(yi)

Sample Variance: Var(xi ) = 1
n−1Σ(xi − x̄)2

For paired data (xi , yi ),
Sample Covariance: Cov(xi , yi ) = 1

n−1Σ(xi − x̄)(yi − ȳ)
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Var(di) = (1− r 2)Var(yi)

Sample Variance: Var(xi ) = 1
n−1Σ(xi − x̄)2

For paired data (xi , yi ),
Sample Covariance: Cov(xi , yi ) = 1

n−1Σ(xi − x̄)(yi − ȳ)

So r =
Cov(xi , yi )

sxsy
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Var(di) = (1− r 2)Var(yi)

Sample Variance: Var(xi ) = 1
n−1Σ(xi − x̄)2

For paired data (xi , yi ),
Sample Covariance: Cov(xi , yi ) = 1

n−1Σ(xi − x̄)(yi − ȳ)

So r =
Cov(xi , yi )

sxsy

Because (a + b)2 = a2 + 2ab + b2

Var(ai + bi) = Var(ai ) + Var(bi ) + 2Cov(ai , bi ).
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Var(di) = (1− r 2)Var(yi)

Because (a + b)2 = a2 + 2ab + b2

Var(ai + bi) = Var(ai ) + Var(bi ) + 2Cov(ai , bi ).

Apply this to:
Var(di ) = Var(yi − ŷi )
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Var(di) = (1− r 2)Var(yi)

Apply this to:
Var(di ) = Var(yi − ŷi )

Var(yi − (ȳ + b1(xi − x̄))) =Var((yi − ȳ)− b1(xi − x̄))

=s2
y + b2

1s
2
x − 2b1Cov(yi − ȳ , xi − x̄)

=s2
y + r2 s2

y

s2
x

s2
x − 2r

sy
sx

(rsxsy )

=s2
y − r2s2

y

=(1− r2)s2
y .
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Crime Rates by Locality

Crime Rates vs Housing Prices in Philadelphia 1996
Crime Rate is Crimes Per 1000
Housing Prices in Dollars
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Crime Rates by Locality

scatterplot
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Crime Rates by Locality

with regression line

ĤP = −577 · CR + 177K r2 = .06
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Crime Rates by Locality

regression display
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Crime Rates by Locality

Residuals



Math 1710
Class 23

V1u

Admin

Airfare

Proof of
Var(di )

Philadelphia
Crime Rates

Crime Rates by Locality

Now analyze without the Center City Outlier.
The point is we now get a very different regression line with a
much higher r2.
Outliers matter!
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Crime Rates by Locality

scatterplot
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Crime Rates by Locality

with regression line

ĤP = −2290 · CR + 225K r2 = .18
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Crime Rates by Locality

regression display
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Residuals
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Crime Rates by Locality

Now transform from CR to
1

CR
. The point here is that

transforming your data to get a form more appropriate to the
assumptions of simple linear regression is an important activity.
We don’t cover it, but chapter 10 of BVD is all about this.
This is just 1 example to raise the possibility in your mind.
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Crime Rates by Locality

scatterplot
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Crime Rates by Locality

with regression line

ĤP = 1.3M · 1

CR
+ 97.9K r2 = .17

But Center City included.
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Crime Rates by Locality

regression display
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Crime Rates by Locality

Residuals
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