Coefficient of Determination G. Battaly December 04, 2017

14.3 Coefficient of Determination goost fitline
GOALS:
1. Associate a regression equation with a coefficient of
determination, rz.
2. Understand that r2 provides a measure of how well
the line fits the data by comparing amounts of variation.
3. Compute r2as the ratio of the variation in the
response variable, § (from the regression equation), to the total
variation in the observed y (from original data).
4. Interpret r2 as the proportion of total variation that is
explained by the regression line.
5. Use a calculator to compute r2
6. As a proportion, r2< 1

Study Ch. 14.3, #83, 87, 89, b-d for 99, 101

[#79-83 (by hand), 89, 91 (by calc)]
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14.3 Coefticient of Determination @Beﬁ fitline .
How useful is the regression line in
helping to make predictions? .

Is there any measure we can use

to help us assess how good y )
a prediction it is? /.- .

y=2x+1

R?=0.8696

-
58 0 o N ® o 5

Coefficient of Determination, r? W

Compare the variation in the
predicted values o to the
variation in the observed values ¢

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__Statistics Home Page {;Class Notes Homework

© G. Battaly 2017


http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/14_3_coefficientDetermination.htm
http://www.battaly.com/stat/geogebra/linearregression/
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/14_3_coefficientDetermination.htm
http://www.battaly.com/stat/geogebra/linearregression/

Coefficient of Determination G. Battaly

December 04, 2017

14.3 Coefficient of Determination

Coefficient of Determination, r?

The proportion of variation in the

observed values (xy) explained by the  response
variation in the response variable (vy)  observed
The larger this proportion is,
the better the response variable is as a
predictor of the observed variable.
Since observed variation is the total
variation, this proportion has a value :
between 0 and 1. e

0 <r<1
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14.3 Coefficient of Determination

Coefficient of Determination, r2

The proportion of variation in the
observed values explained by the
variation in the response variable

The larger this proportion is, the better the response
variable is as a predictor of the observed variable.
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14.3 Coefficient of Determination

P2 = SSR _ Z(j" ) n eSponse  variation
SST > (y—y)* observed

previous example; for coefficient of determination
A :X” (4,fy
G X 1%
5T

2x+1 SSR | —

*
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WP |00 (W |- =<
\
\
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3

10 25 25 46 40
mean 2 5 5 r’ 0.870

Coefficient of Determination = 40/46 =0.870

87.0% of variation in observatlons of y is explained
by the regression equation y 2x + 1
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14.3 Coefficient of Determination

o 20 oSSR _ 2. (P-9)" response ariation

9% % SST Z:(y—;;)2 > observed
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Coefficient of Determination = 40/46 =0.870

87.0% of variation in observatiolr\ls of y is explained
by the regression equation y = 2x + 1
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14.3 Coefficient of Determination
Total Error = Error explained by R + Error not Explained
SSE = SST - SSR SST =SSR + SSE
Therefore, when SSE,
error betw obs and response the error between the
total error in'y observed y and the
CITOI 1N IreSponse regression equation,
\% is a minimum, the
X y el | diff | diff? equa_t|on is a better
predictor, because
0 1 1 0 0 SSR is a higher
~ 9 0 proportion of SST, or
3 8 7 1 the re'gression.
1 P 3 1 equation explal_ns.
more of the variation
2 3 > 2 4 in the original data.
10 25 25 0 6
" Hmn:rl:ssel\otcs: Prof. G. Battaly, Westchester C(jl;:::\_;o:;?mg:,:o\r;]ework
__ Statistics 2 | &
A
14.3 Coefficient of Determination
SSE = SST - SSR = 46-40 = 6

error betw obs and response
total error in y
erTor in response

X Vi 2x+1 | SST | SSR SSE
0 1 1 16 16 0

4 9 9 16 16 0

3 8 7 9 4 1

1 4 3 1 4 1

2 3 5 4 0 4

10 25 25 46 40 6

2 5 5 r’ 0.87

s 3391 3162 r=3.162/3.391=0.9325; r>= 0.869
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14.3 Coefficient of Determination

Find on Calculator:

STAT / TESTS / LinRegT Test
xlist: L1

Ylist: L2

2 tailed, left tailed, right tailed
calculate

Output:

y=ax+b
2 tailed, rt tailed, If tailed
t:

p:

df=

f,z>y=2x+1

S =

r=. r=0.86956
"o r=0.9325
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from 14.2 The Regression Equation
A random sample of custom homes for sale include the following
information: a size of x hundred sq. ft selling at $ y thousand.
Predict the price of a home that is 2600 ft.

ZXTSyE VD o ed || sTATICALCY

27 555 I\;a):t:;a?ns?u LinReg(ax+b) L1, L2, Y1

33 575 | il

29 577

29 606

34 661

30 738
rincr ) r

;g igg gddigoiz?zguare foot orese

STATPLOT/Plot1/ON/ Use function
scattergram 8?4 . to predict
L1 oev% 8 G’a‘ | °

QO W
L2 oot - o

-
Z26 .. .....V=EET.314BL

Result: y =553.315 Understand prediction

[from substitution y = 15.894(26) +140.083]
Conclude: A home of 2600 sq. ft will cost $553,315.
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14.3 Coefficient of Determination __geogebra
A random sample of custom homes for sale include the following
information: a size of x hundred sq. ft selling at $ y thousand.
Predict the price of a home that is 2600 ft.
Find: r?; interpret; is the regression equation useful in making

predictions? Use LinRegTTest to get 12
X y
26 540
27 555
33 575
29 577
29 606
34 661
30 738
40 804
22 496
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14.3 Coefficient of Determination __geogebra
A random sample of custom homes for sale include the following
information: a size of x hundred sq. ft selling at $ y thousand.
Predict the price of a home that is 2600 ft.
Find: r?; interpret; is the regression equation useful in making
predictions? Use LinRegTTest to get 12

r2=0.68679

Xy
26 540 68.7% of the variation in
home prices is explained
27 P  CXp z
099 by the regression =, BB57643354

df'=v
+a=148, 833333

33 575 equation

29 577 ession cquat
29 606 e regression equation

is useful for predictions,
34 661 with the understanding that
30 738 there are other contributing
40 804  factors that help to
22 496 determine the price.

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__ Statistics Home Page = Class Notes = Homework

© G. Battaly 2017


http://www.battaly.com/stat/geogebra/regression_prediction/
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/14_3_coefficientDetermination.htm
http://www.battaly.com/stat/geogebra/regression_prediction/
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/14_3_coefficientDetermination.htm

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

