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Fuzzy Decision-Making: A New Method in
Model Selection via Various Validity Criteria

H. Shakouri G. S.K.Y. Nikravesh
Assistant Professor Professor
Engineering Faculty Electrical Engineering Department
Shahed University Amirkabir University of Technology
ABSTRACT

Modeling is considered as the first step in scientific investigations. Several alternative models may '
be candidated to express a phenomenon. Scientists use various criteria fo select one model between |
. the competing models. Based on the solution of a Fuzzy Decision-Making (FDM) problem, this paper
| proposes a new method in model selection. The method enables the scientist to apply all desired
validity criteria, including both statistical and visual, even linguistic criteria, systematically by
defining a proper Possibility Distribution Function (PDF) due to each criterion. Finally,
minimization of a utility function composed of the PDFs will determine the best selection. The method
is illustrated through a modeling example for the “4verage Daily Time Duration of Electrical Energy !
i Consumption in Iran” : :
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w |Uw w0 |wu® |n® | w® JB LB P, GT ™ e
24 (I-p1) s(w-12, @) (2 (p*5, 0.4)-1) 27408 | 80116 | 0.8726 | 08270 | 0.9837
0.8472 ] 0.7607 [ 0.6859 | 1.0000 [ 09872 | 20177 | 02293 | 00769 | 30968 | 4.4056
24 (I-p2) (@ w - 0.045) (2 5(p° 57, 0.2)-1) 27190 | 7.9477 | 0.8736 | 0.8261 | 0.9820
0.8417 Q 0.7635 { 0.6684 { 0.9982 } 09852 | 30757 | 0.1876 | 0.0989 | 27.417 | 2.9353
24 s(w-17.5, @) 2 s(p° 5~ 9)-1) 28409 | 8.8636 | 0.8620 | 0.8207 | 0.9872
0.8199 [ 0.7053 ] 0.6508 | 0.9941 | 0.9902 | 60577 | 04089 | 0.1021 | 20832 | 24145
24 (I-p) (o w - 0.045) (2 s(p°5°, @)-1) | 27163 | 84747 | 08687 | 08192 1 09798
0.8079 | 0.7417 | 0.6694 | 0.8726 \ 0.9835] | 29.680 | 0.1802 | 0.8375 | 33131 | 0.6764
24 5(w-175,0) 2 8(p%, 1) @s(F w-1) | 27533 | 9.1777 | 08614 | 08107 | 0.9863
0.7929 | 0.6754 | 0.6865 | 0.8625 | 0.9884 | 13.457 | 02649 | 13946 20774 | 0.6860
24 (I-1) tan” (0 (w-8)) (2 s(p°5’, P)-1) 3.0549 | 95312 | 0.8523 | 0.8077 | 0.9886
0.7920 [ 0.6192 } 0.6495 | 09867 | 09913 | 70374 | 04778 | 01155 | 18181 | 2.0227
ow+ap+fy 5.8105 | 05137 | 07387 | 07005 | 0.9976
0.7855 l 0.5652 } 0.6831 } 0.9902 [ 09959 | 13191 | 1.5741 | 02328 | 89109 | 2.1748
B w99 02J
* Suftness '" Durbin-Watson test
" Residuals ' Overshoot
" Fuzzy Decision-Making " Generalized T-statistics
* Crisp " Forecast Performance
° Central Limit Theorem " Argument
' Jarque-Bera test of Normality 'Y Identity Function
Y Kernel method “ Contour Plot
* Goodness of Fit """ Bounded Sum
' Ljung-Box statistics " Operand
" Power Specirum " Geometric Mean
" Smoothed " Arithmetic Mean
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