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A Study on the; Improvement of the Accuracy for the
Least-Squares Method Using Orthogonal Function
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Abstract

With increasing of computer use, a least squéres method is now widely used in the
regression analysis of various data.

Unreliable results of regression coefficients due to the floating poiht of computer and
problems of ordinary least squares method are described in detail. To ijmprove these prob-
lems, a least squares method using orthogonal function is developed. Also, comparison
and analysis are performed through an example of numerical test, and re-orthogonalization
method is used to increase the accuracy.

As an example of application, the optimum order of AR process for the time series of
monthly flow at the Pyungc¢hang station is determired using Akaike’s FPE(Fihal Prediction
Error) which decides optimum degree of AR proceés. The result shows jthe AR(2) process
is optimum to the series at the station.
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B 1. Coegfficients Obtained from BMDOZR and Gzy’I‘C/MRAF Program

Power of x Real Coeff. BMDO2R Value %/TC/MRAF Value
(Wampler) his' Study)
1.0 1.00600 ~17, 18281 0.91433
2! 1. 00000 39. 34436 1. 00007
x? 1. 00000 —13. 26675 0.99810
% 1..60000 2.92344 1. 01808
x¢ 1.00000 0. 89241 0. 92260
5 1. 00000 1. 00212 1. 14314
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1% 1. Graphs of Three Different Original Function
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¥ 2. Graphs of Three Orthogonal Functions
Generated from the Three Original Func-
tions in Fig.1 ‘
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B 2. Results of Orthogonal Lea»st -Bquares Test on Four Different Computera

‘ CDC-6600 | IBM 360-195 _Agple 1 Plus CYBER 170-825
Coefl. | RealValie | yodigh  |p-digic Doublae Pr. | Single Pr. | BMDPSR
a | 1.00000% wmmo -1.37100 | 106563 |  0.87679 1. 00000
az | 1.00000 1..00000 1.79687 0.68180 |  0.90630 1. 06000
as 1. 00000 1. 60600 © 087500 1.00801 1. 02650 1. 00000
a 1.100000 1. 00000 1.00708 0.99926 0. 99660 1. 00000
as 1. 00000 1. 60000 0.99992 |  1.00008 1. 00020 1. 00000
as 1. 00000 1.%@»1 0.99999 ‘|  1.00080 1.09000 100000

. Actual Values of Test Bnta nnd Values Obtajned from Orx;h‘owgomal Least: Sqwaress Approach
‘ e Apple T Plus ‘ CYBER
Data Real Value SUDER 170-825
Double Pr. | Stdgle Pr. BMDESR
¢l 6.0 .61 5.998 6.005 . 6.0
Ys 364.0 364.1 363.997 363.983 | 364.0
Ys 3906.0 . 8906.5 3906. 000 3906. 011 3909.0
Y 19608. 0 19608.6 19608.010 | 19607.996 19608.0
Y 66430.0 .| 66430.4 66430. 000 66429, 961 66430. 0
Yu 177156.0 177156. 4 177155. 984 177155.959 177156.0
Yis 402234, 0 4022344 | - 402233.969 402234. 031 402234.0
Yis 813616.0 813616.4 | . 813616.000 813616.0 813616. 0
Yir 1508598.0 | 1508598.0 | 1508598.000 | 1508598.0 1508598, 0
Yie 2613660.0 |  2613650.0 |  2613660.000 | 2613660.0 2613660. 0
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