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Modeling Data
Single equation multiple linear regression model
li=bX,+E+ bX, i=1,En
g=Y;b;
Minimize " | g |

LAD, LSAE, L ; MSAE
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Interior Analysis
Investigating important features of the MSAE fit

¥ Parameter estimates i E, b,
¥ Residuals g E, e,
¥ Others
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Figure 1.1 Plot of the birth rate data with three estimated regression lines, one by least squares

(LS) using all the data, one by LS ignoring Trinidad/Tobago (T/T), and one by least absolute
deviations (LAD).

SourceBirkesand Dodge, 1993, p.7
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Alteration of important feature of MSAE regression
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Interior Analysis
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Invariance in Y-direction

1, =b + X #

Narula and Wellington, Technometrics 1985
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Invariance in X-direction

Narula and Wellington, Computational Statistics and Data Analysi2002

qJ Interior Analysis in Multiple Linear Regression
S. A. Lewis, J. F. Wellington

Potential to alter the MSAE Model
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At least k observations lie on MSAE regression plane

Appa and Smith, Mathematical Programming1973
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Defining and nondefining observations

Narula and Wellington, Technometrics 1985

Invariance of the MSAE Solution in the X-direction
Wood Beam Datd
1,=9.084 + 9.189% - 0.171%
X X %
3l 1 0604 88 —» defining observations
8 1 0480 10, ;8 =g=0
determined b= 9.084, h=9.189, h=-0.171

9 1 0.406 10.

nondefiningobservations
€ &€ >0
€, 6, 660<0

1 Draper andStonemar(1966)
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Invariance of the MSAE Solution in the X-direction
Wood Beam Datad

1,=90084 + 9.189X - 0.171%

3 1 0604 88— defining observations
8 1 0480 10 determingd B.084, b=9.189, h=-0.171

9 1 0.406 10.

change in value of;,only
[0.488, 0.584]

1 Draper andStonemar(1966)

Invariance of the MSAE Solution in the X-direction
Wood Beam Dat&
1, =9.084 + 9.189X - 0.171%

—»  defining observations
determingd B.084, h=9.189, h=-0.171

sifultaneous chang®sin the X-data of
observation 1
" 0.805% # A4757%

1 Draper andstonemar(1966)

Invariance of the MSAE Solution in the X-direction
Wood Beam Data
1,=9.084 + 9.189X - 0.171%

oox X g

3l 1 0.604 8.8 —» defining observations
8 1 0480 10, determinget9.084, b= 9.189, = -0.171
9l 1 0.406 10.
1,/0499 11— siBultaneous changdsin the X-data of
1 t\\Q:558 8 ) observations 1 and 2
4 1 0441 8 " 10.38% # 1.39%
51 0550 8
6 1 0528 9
7' 1 0418 10.
1 0.467 10. 1 Draper andstonemar(1966)

Invariance of the MSAE Solution in the X-direction
Wood Beam Data

1,=90084 + 9.189X - 0.171%
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by= 8.243 = 8.823
b,= 9.864 b= 9.389
b=-0.122 b,=-0.156
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Invariance of the MSAE Solution in the X-direction
Wood Beam Data

1,=0084 + 9.189X - 0.171%

[T X3

1 1 ‘/0/.499 ‘l\l\‘ ~> sifBultaneous changdsin the X-data
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2 1 \0.558 8/9 of observations 1 and 2
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by= 8.243 ob 9.084 b= 8.823
b,= 9.864 .5 9.189 b= 9.389
b=-0.122 0171 b,= -0.156
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Potential to alter the MSAE Model
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Invariance of the MSAE Solution in the X-direction
Wood Beam Data
1,=9.084 + 9.189X - 0.171%

—» defining observations
determinget 19.084, b= 9.189, h=-0.171

—  sifultaneous chang®sn all X-data of the
) nondefiningobservations
" 0.89% # 1.39%

1 Draper andStonemar(1966)
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LHS Coefficients
b2 b3 Optinize ar Dispiay Fsuls
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Analysis
¥MMSAE solution, residuals
¥Partion the arrays X andy

¥Solve 1& X1 $  r« (order k)
-1M%X 7t $ 21" -rc” (order k)
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Summary
¥ Assess X-sensitivity of MSAE fit
¥ Uncomplicated analysis
¥ Grown interior analysis
¥ Developed Slider software

¥ www.ipfw.edu/mgmk/about/directory/
wellington.shtml
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