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Abstract
This study aims to improve and compare the confidence intervals of simple linear regression coefficient
(By) with errors in variables for small sample sizes when the variance of errors in X (Gg) is known. Improved
ordinary least square confidence interval (IOLS) is the new developing method which improved from ordinary
least square confidence interval. Comparing IOLS with asymptotic confidence interval (ACIl) and sandwich

confidence interval (SCI), a Monte-Carlo simulation is conducted to evaluate the performance of IOLS for
comparison. The estimated coverage probability (C;P) and average lengths (AL ) will be used as performance
criteria. The simulation study indicates that when reliability ratio (ké) less than 0.3 (k§< 0.3), CAP of three
methods are not close to specified confidence coefficient. For 0.3< ké <0.7, C;\P of IOLS method is quite close

to specified confidence coefficient and AL of IOLS method is the shortest. While ké >0.7,CP of SCI method is

quite close to specified confidence coefficient and AL of SCI method is the shortest.

Keywords : confidence interval, regression coefficient, errors in variables
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s1157199 1 Atlszinnipnnianiufnnaesden N Tesiie 3 38 NevduauiTiesiu 90% waz 95%

90% 95%
n K

ACI SCI IOLS ACI SCI IOLS

n=10 0.1 0.836 0.800 0.792 0.903 0.855 0.866
0.3 0.895 0.848 0.881 0.942 0.894 0.929

0.5 0.894 0.849 0.883 0.941 0.894 0.933

0.7 0.936 0.898 0.929 0.972 0.929 0.965

0.9 0.938 0.861 0.932 0.969 0.925 0.965

n=15 0.1 0.825 0.801 0.765 0.885 0.853 0.845
0.3 0.897 0.867 0.875 0.943 0.912 0.932

0.5 0.937 0.909 0.919 0.968 0.940 0.954

0.7 0.945 0.908 0.930 0.974 0.941 0.966

0.9 0.934 0.878 0.921 0.972 0.934 0.964

n=20 0.1 0.826 0.819 0.780 0.905 0.878 0.866
0.3 0.900 0.867 0.877 0.941 0.917 0.929

0.5 0.918 0.898 0.901 0.952 0.934 0.942

0.7 0.929 0.896 0.890 0.961 0.944 0.954

0.9 0.924 0.868 0.905 0.964 0.927 0.952

n=30 0.1 0.820 0.817 0.770 0.876 0.874 0.840
0.3 0.904 0.889 0.882 0.941 0.931 0.932

0.5 0.930 0.913 0.893 0.962 0.945 0.948

0.7 0.944 0.926 0.883 0.972 0.954 0.946

0.9 0.918 0.880 0.902 0.958 0.936 0.953

N N

UuaELAR : A1 CP Aavun unnede WerinunseAuANTeiy 90% uay 95% A1 0.850 < CP < 0.950 uay

0.925 < CP <0.975 ANNANAL
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90% 95%
n K

ACI SClI IOLS ACI SCI IOLS

n=10 0.1 - - - - - -
0.3 14.0230 - 4.5509 17.3898 - 5.6435
0.5 6.1973 - 3.1013 7.6852 - 3.8458
0.7 2.1963 2.0913 1.6377 2.7236 2.5934 2.0309
0.9 0.7770 0.6407 0.7126 0.9635 0.7945 0.8837

n=15 0.1 - - - - - -
0.3 26.5431 19.7701 4.5080 32.3800 - 5.4993
0.5 4.0485 6.0131 2.1348 4.9388 7.3354 2.6043
0.7 1.7459 1.6604 1.2191 2.1298 2.0255 1.4871
0.9 0.5324 0.4505 0.4987 0.6495 0.5496 0.6084

n=20 0.1 - - - - - -
0.3 5.9826 16.0659 3.2369 7.2482 - 3.9217
0.5 2.5877 3.5098 1.6939 3.1351 4.2523 2.0522
0.7 1.1185 1.0220 0.9013 1.3552 1.2382 1.0919
0.9 0.4405 0.3939 0.4135 0.5337 0.4772 0.5009

n=30 0.1 - - - - - -
0.3 4.5928 17.3529 2.4344 5.5304 20.8954 2.9314
0.5 2.5529 2.7024 1.3649 3.0741 3.2541 1.6436
0.7 0.8672 0.8221 0.7023 1.0443 0.9899 0.8457
0.9 0.3388 0.3121 0.3191 0.4080 0.3758 0.3842
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