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UNDERSTANDING R-SQUARED
To understand »* we need to ask the following question:

If we did not know any modeling techniques such as regression, what would
the best model be?

* The answer is that, lacking any sophisticated techniques, our best model is the
horizontal line containing the mean of the response values (y=y)

Let’s look at an example. Assume the data from a bivariate experiment are the
points shown below. On your calculator, draw a scatterplot of the data and a
horizontal line containing the mean of the response values (y=7).

Your plot should look similar to the picture below:

n (4,8) %

E,L 15X y=T
2.4
(1,2) :

a. Is there error in this model? 6 5

b, Drawa segmcliﬁom each data point showing the error with respect to the

model y = 7. ef, Abo e

G Complete the following table:

(1,2) | 24) | (36) | 48 | (5,13
error with respect to y;— ¥ -
the model y =7 5 e —?7 \ ‘

sroprmeeme -3 9519 1 1 11 {6\

d.  Draw shaded S‘square ”El you plot to represent the squared values just

computed. C e 0\’\8

e Y-y = ] 0 D = SST (Total Sum of Squares About the Mean)
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So what is the goal of our modeling efforts?

The goal of our modeling effort is to find a better model than the mean of the response
variable.

We certainly want the sum of the squares of the errors from the new model to be
less than that of the model using the mean of the response variable.

A Better Model

So let’s look for a better model. How about a Least'-Squares Regression Line
(LSRL)? Using the same data, calculate the LSRL and, if possible, add the graph
to your plot which should look like the picture below:

?:—2-‘*31’

Is there still error in this new model? N\ C S

Draw a segment from each data point shomng the error gthe model p=-2+3x

Complete the following table:

(132) (2,4) |(3,6) (4,8) |(5,15)

Error“’fﬂirﬁpﬂctwme v~ L TO -1~

model y=-2+3x

Square of the errors with (¥v,=¥)

: _o)
respect to the model P } O I L{' L"

Draw shaded “squares on your El\rg‘to represent the squared values just computed.
Does the sum of the areas if these squares|seem smaller than those from the model
using the response mean? '~ \ %

2.0=9 =\—O = SSE (Sum of Squares for Error)
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Calculating r*
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/ Check this value using your calculator.
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MEAN 2012 SAT SCORES BY STATE

Participation  Critical

State Rate Reading Math Combined
Alabama 8% 538 531 1069
Alaska 54% 512 507 1019
Arizona 27% 517 525 1042
Arkansas 4% 565 566 1131
California 55% 495 512 1007
Colorado 17% 575 581 1156
Connecticut 88% _ 506 512 1018
Delaware 100% 456 462 918
District of Colum 83% 466 460 926
Florida 66% 492 492 984
Georgia 81% 488 489 977
Hawaii 66% 478 500 978
Idaho 20% 547 541 1088
lllinois 5% 596 615 1211
Indiana 89% 493 501 994
lowa 3% | 603 606 1209
Kansas 6% 584 594 1178
Kentucky 6% 579 575 1154
Louisiana 9% 542 536 1078
Maine 93% 470 472 942
Maryland 74% 497 502 999
Massachusetts 89%% 513 530 1043
Michigan 4% 586 603 1189
Minnesota 7% 592 606 1198
Mississippi 4% 561 544 1105
Missouri 5% 589 592 1181
Montana 28% 536 536 1072
Nebraska 5% 576 585 1161
Nevada 49% 491 493 984
New Hampshire 75% 521 525 1046
New Jersey 78% 495 517 i012
New Mexico 13% 550 546 1096
New York 80% 483 500 983
North Carolina 68% 491 506 997
North Dakota 3% 588 610 1198
Ohio 19% 543 552 1095
Oklahoma 5% | 568 566 1134
Oregon 57% 521 523 1044
Pennsylvania 74% 491 501 892
Rhode Island 69% 490 491 981
South Carolina 73% 481 488 969
South Dakota 3% 589 610 1199
Tennessee 10% 576 570 1146
Texas 62% 474 499 973
Utah 6% 568 566 1134
Vermont 69% 519 523 1042
Virginia 72% 510 512 1022
Washington 58% 519 530 1049
West Virginia 17% 516 502 1018
Wisconsin 4% 594 605 1199
Wyoming 5% 567 579 1146

Source: College Board
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SAT SCORES BY STATE (2012)
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MINITAB OUTPUTS

Descriptive Statistics

Fie Edit Manip Cak Stat Graph Edicr Window  Help
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MTE > max students

Maximum of students

Maximan of students = 64,000
MTE » mean cl

Mean of students

riptive Statistics: students

oy
e =3

Variable i | Hean Median T

studenta i 3&.00 34.00 3
Variable Minimuan M i QL g2
studsnts 23.00 54.00 24.75 54.25

Regression Analysis: Cost versus Income

Predictor it Coef  SE Coef T P
Constant A= 438525 3341 13125 0.000
Income{W b 0.51145 002325  22.00 0.000
s = 12,2225 (*:R-Sq=91.0% R-Sqtagff = 90.8%
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Sum of all residuals = O

Mean of all residvals = O




éﬁmfa(& Deviatin OQ QfS\'dank (<)

Gl’u*t’is the apmxi{mk Siw ok g "1L\/p|‘Cal"
Pi‘eil'(ﬁ\’m e (V‘CS\“o(UD\ﬂ

| 2 Cresiduals)
SH\F -2

/\/limjmto O\HPU&JE




MINITAB OUTPUTS

Descriptive Statistics

File Edit Manip Cak Stat Grach Fdier Window Help

slal 8| (=[] o B o 2 1[als] olvsl

MTE > max students

Maximum of students

Maximan of students = 64,000
MTE » mean cl

Mean of students

riptive Statistics: students

Variable i | Hean Median TrMean
studenta i 3&.00 34.00 36.63 14. 48
Variable Minimuan M i QL g2
studsnts 23.00 654.00 24.75 54.25

lcs

Regression Analysis: Cost versus Income

Predictor Coef SE Coef T P
Constant 438.525 3.341 131.25 0.000
Income 0.51145 0.02325 22.00 0.000
g= 12.2225 R-Sq =91.0% R-Sq (adj) = 90.8%
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