Statistics 300:
Elementary Statistics

Section 10-4

For asingle Point: (x,y)
Total Deviation = (y- Y)
Explained Deviation = (¥ - )
Unexplained Deviation = (y- ¥)

(y-9)=(5- 9)+(y- 9)

For All Points Together:
Total Variationiny = é (y- y)°
Explained Variationiny = § (- V)2

Unexplaing Variationiny = § (y- ¥)?




I mportant Relationship #1
Total Variation =
Explained Variation
+ Unexplained Variation
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aly-y/=840-y/+aly-9

I mportant Relationship #2
r = correlation coefficient

2= Explained Variation
Total Variation
L_AG-y)
aly-yf

rz - é. (9'7)2

aly-yy
so squaring the correlation
givesthefraction, proportion,
or percentage (r*” 100%) of
the total variation that can be
explained by theline.




1y = é_ (v-9) _ Unexplained
aly-yy  Tod

givesthefraction, proportion,

or percentage ((1-r*)” 100%) of

thetotal variation that cannot be

explained by theline.

Useful calculation shortcut
Thetotal variationiny =

a (y- v =s(n-1)
Practicedoing thison
your calculator.

“X” can be used the same way

Thetotal variationin x =
a (x- x)* =s;(n-1)
Practicecalculating this
starting with s, nots,




Calculating “Explained Variation”

Approach #1.:
Explained variationiny =

r?(total variation) =
2

2" (y- y)?

Calculating “Explained Variation”
Approach #2:
Explained variationiny =
(total) - (unexplained) =

aly-y-aw-9

Calculating the
“Unexplained Variation”

Approach#1:

Unexplained variationiny =
(1-r®)(total variation) =
(1-r’)" & (y- y)




Calculating the
“Unexplained Variation”

Approach#2:

Unexplained variationiny =
(total) - (explained) =
ay-y-ag-y’
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The*“ Standard Error of Estimate”’

. = \/Unexplained variation
° n-2

14

Cl(y|xo) usesthe
“Standard Error of Estimate’

Cl(y|x,) = y+E
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