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A Comparison of Methods for Testing Lack of Fit in
Linear Regression Model Without Replication:

Adjusted Lack of Fit Test and Su and Yang Test
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Abstract

The objectives of this research are to compare the lack of fit test in linear regression model without
replication between the adjusted lack of fit test and the Su and Yang test. The data are arranged into 3, 5 and 7
clusters. In this study, we consider only the case of one independent variable and the random error is normally

distributed with mean 0 and variance 1. The assumed true models used to generate the data are polynomial of
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degree 2, sine model, exponential model. The power of the test is used as the comparison criterion. The results

of the study indicate that the adjusted lack of fit test are more efficient than the Su and Yang test in most of the

cases.

Keyword: between clusters, lack of fit, linear regression, replication, within cluster
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0.01 0.052 0.054 0.053 0.048 0.050 0.046
0.05 0.107 0.094 0.078 0.150 0.057 0.047
0.1 0.320 0.262 0.185 0.064 0.081 0.053
0.5 1 1 1 1 0.753 0.161
1 1 1 1 1 0.999 0.299
n =50 0.0001 0.054 0.048 0.044 0.048 0.048 0.047
0.001 0.054 0.048 0.045 0.048 0.047 0.048
0.01 0.059 0.056 0.047 0.058 0.051 0.047
0.05 0.203 0.212 0.192 0.379 0.178 0.132
0.1 0.571 0.705 0.676 0.865 0.669 0.540

0.5 1 1 1 1 1 1

1 1 1 1 1 1 1
n =100 0.0001 0.048 0.051 0.051 0.052 0.057 0.049
0.001 0.048 0.049 0.050 0.053 0.057 0.049
0.01 0.064 0.057 0.057 0.060 0.066 0.056
0.05 0.510 0.487 0.422 0.465 0.363 0311
0.1 0.985 0.985 0.982 0.983 0.960 0.937

0.5 1 1 1 1 1 1

1 1 1 1 1 1 1
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A131991ANUINT 2 danvuladFuland (Y =p,+B,sinX,+e) HazdIUIavEiId
(Y =exp(@, + B, X)+ &) Hudmuuiindase dwualid B, =2 szduioddny 0.05
ﬁﬂi?ﬂﬁﬂﬂﬂ?1ﬂlﬁﬂ1$ﬁﬂﬂlﬂﬂﬁ? ﬁmawua:ﬂn
fanuy YUIARIDE Bl wuiidiuiye
c=3 Cc=5 c=7 c=3 c=5 c=7
Waniulani n=15 0.01 0.047 0.052 0.053 0.048 0.050 0.045
0.1 0.050 0.053 0.054 0.049 0.047 0.046
0.5 0.068 0.121 0.093 0.084 0.063 0.047
1 0.117 0.433 0.255 0.217 0.103 0.056
15 0.220 0.809 0.558 0.479 0.165 0.068
n =50 0.01 0.055 0.050 0.044 0.052 0.048 0.048
0.1 0.069 0.055 0.054 0.061 0.054 0.053
0.5 0.442 0.332 0.392 0.366 0.294 0.234
1 0.956 0.947 0.973 0.958 0.925 0.847
15 1 1 1 1 0.999 0.998
n =100 0.01 0.047 0.049 0.047 0.052 0.056 0.050
0.1 0.052 0.065 0.065 0.063 0.063 0.062
0.5 0.273 0.742 0.677 0.590 0.480 0.417
1 0.755 1 0.999 0.998 0.995 0.985
15 0.983 1 1 1 1 1
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Y
drnvuidanFulad (Y =p,+p,sinX,+e) HazdInuUavFRId

9

(Y =exp(@, + p.X)+ &) Hudmuuiindaza dmuald B, =2 seduiodiday 0.05 (@0)
ABATIVAOUANMNINL TNVDIAD BveIyazeN
LRI winadedns | 3, nuiSudye

c=3 c=5 c=7 c=3 c=5 c=7
¥ n=15 0.01 0.047 0.051 0.054 0.043 0.050 0.045
0.1 0.167 0.128 0.104 0.086 0.063 0.047

0.5 1 1 1 1 1 1

1 1 1 1 1 1 1

15 1 1 1 1 1 1
n =50 0.01 0.055 0.048 0.046 0.052 0.048 0.047
0.1 0.300 0.334 0.306 0353 0.292 0.218

0.5 1 1 1 1 1 1

1 1 1 1 1 1 1

15 1 1 1 1 1 1
n =100 0.01 0.047 0.050 0.050 0.052 0.056 0.049
0.1 0.748 0.752 0.689 0.738 0.631 0.539

0.5 1 1 1 1 1 1

1 1 1 1 1 1 1

15 1 1 1 1 1 1
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