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TABLE 4  

Analysis of Select Simultaneous Changes in Values of Nondefining Observations 
Wood Beam Data 

 
#G1+6%!)N!"t!5(G0,%+$&)0.!#$6'&+.&!($!E(=!+$9!E(K!)$!H" ;!H=;!HK!

 
b1 b2 b3  

 
Observation 

 
Perturbed 

Xi2 
[Original] 

 

Perturbed 
Xi3 

[Original] 

 
9.084 

[% Change] 

 
9.189 

[% Change] 

 
-0.117 

[% Change] 

i=2 
0.56358 
[0.558] 

8.989 
[8.9] 

 
8.243 
[9.3%] 

 

9.864 
[7.3%] 

-0.122 
[4.3%] 

i=6 
0.53328 
[0.528] 

9.999 
[9.9] 

 
8.243 
[9.3%] 

 

9.864 
[7.3%] 

-0.122 
[4.3%] 

i=7 
0.42218 
[0.418] 

10.807 
[10.7] 

 
8.243 
[9.3%] 

 

9.864 
[7.3%] 

-0.122 
[4.3%] 

!
!!!
!
!
!
!
!
!
!
!
!
!
!
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TABLE 5  
Analysis of Select Simultaneous Changes in Values of Nondefining Observations 

Wood Beam Data 
 

#G1+6%!)N!"t!5(G0,%+$&)0.!l&6'&+.&!($!E(=!+$9!E(K!)$!H" ;!H=;!HK!
!

b1 b2 b3  
 

Observation 

 
Perturbed 

xi2 
[Original] 

 

Perturbed 
x3 

[Original] 

 
9.084 

[% Change] 

 
9.189 

[% Change] 

 
-0.117 

[% Change] 

i=1 
0.494 

[0.499] 
10.989 
[11.1] 

 
8.243 
[9.3%] 

 

9.864 
[7.3%] 

-0.122 
[4.3%] 

i=4 
0.437 

[0.441] 
8.811 
[8.9] 

8.529 
[6.1%] 

9.635 
[4.9%] 

 
-0.138 

[17.9%] 
 

i=5 
0.545 

[0.555] 
8.712 
[8.8] 

 
8.243 
[9.3%] 

 

9.864 
[7.3%] 

-0.122 
[4.3%] 

i=10 
0.462 

[0.467] 
10.593 
[10.7] 

 
8.243 
[9.3%] 

 

9.864 
[7.3%] 

-0.122 
[4.3%] 

 
 
It is interesting to note in Table 4 that in each case of the 1% simultaneous increase in the 
original values of xi2 and xi3 the MSAE model changes to b1 = 8.243, b2 = 9.864, and b3 = -0.122 
for which the defining observations are 3, 4, and 8.  The same model results with the 1% 
simultaneous decrease in the original values of xi2 and xi3 for observations i=1, 5, 10 displayed in 
Table 5.   The model with defining observations 3, 4, and 8 is persistent under the scenarios of 
Tables 4 and 5 and differs with the defining observations (3, 8, 9) of the original model by 
observation 4.  Observe in Table 5 that the largest change of 17.9% among the b1, b2, and b3 
occurs when EJ=!+$9!EJK!+'&!.(G0,%+$&)0.,-!9&6'&+.&9!H-!"tA!!]+H,&!K!.8)B.!%8&!G+E(G0G!
+,,)B+H,&!9&6'&+.&!%)!H&!>A?FFtA!!!Elian, Andre, and Narula (2000) analyzed the wood beam 
data and found in the MSAE fit that observation 4 had the most influence on the values of b1, b2, 
and b3.  It may be said that observation 4 has high leverage in that small changes in EJ=!+$9!EJK!
substantially influence the values of b1, b2, and b3.  The results of simultaneous change analysis 
help in understanding the role observation 4 plays such in the MSAE fit of the wood beam data.    
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FIGURE 1 

Slider Interface with Simultaneous Changes in Values of Nondefining Observations 
Wood Beam Data 
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FIGURE 2 
Slider Interface with 1% Simultaneous Decrease for Nondefining Observation i=1 

Wood Beam Data 
 

 
 

Refer to Table 5. Changes for i=1 are outside of allowable boundaries  
resulting in revised solution.  Figure indicates values of R2G#<;>#R2M#" 

!
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