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Introductlon (III)
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Parameter Design
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Methodology (1)
Taguchi method
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5. Ranking of selected factors
F1* ANOM (analysis of mean) & i% F]+ frt 5 ]+ o

6. Pooling of factors
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7. Validation of experiment
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An lllustrated example
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m Data collectlon

Table 2
Status of Taiwan Power Company at year-ends 1998-2002
Description 1998 1999 2000 2001 2002 Average growth rate (%)

Installed nameplate capacity (MW) 26,680 28480 29634 30036 3915 44
Energy production (million KWH) 1430 1438 [ 565 15681 659 46
Sales (million KWH) 1281 1317 1424 1436 1512 50
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m Determine level settings of controllable factor

Table 3
Parameter level settings for forecasting model (month)

MName of parameter Level setting: {nmnt@

Data period W
Horizon length , 24, 36

Number of observations required 96, 120, 144
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m Determine BPN’s topology and parameters
for outer orthogonal array
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Table 4
Noise factor (BPN's topology and parameter) and kevel
Variables Level | Level 2
A: number of hidden layers [ or? Jord
B: number of neurons in hidden layer Number of mput neuron x 1.0 Number of input neuron x 1.5
C: kearning rate 0.5 )5
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Table 5
L,,,{E?!",l outer orthogonal arrays for BPN noise factors

Experiment/column Ly
A C
| 2 3
| | | |
2 | 2 2
3 2 | 2
1 2 2 |

A: number of hidden layers; B: number of neurons in hidden
layer; C: learning rate.
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degree of freedom Tabk &

sum of squares

mean squares (variance)  Analysis of the time series related factors experiment (ANOVA)

variance ratio
Column  Factors I8 V P

percent contribution

N e s

1 Factor A ) 68718 3435931
E ANOVA ) Factor B > 185.8200 929110 91.18 R
] Interaction Ax B 2 09073  0.4537C .45
table 4 Factor C 2101890 5.0945500)
All other/error 0 0 0 0
Total 8 203.7881 [ 004
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Table 7

Analysis of the time series related factors experiment (pooled ANOVA)

Column Factors f S V F P

l Factor A (2) (6.8718) Pooled

. Factor B 2 85,8200 929110 310250 §6.24
] [nteraction A x B (2) (0.9073) Pooled

4 Factor C (2) (10.18%0) Pooled

All otherferror i 17,9681 2947 11.78
Total g 2037881 L%
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— (SN, +SN,+SN,) (26.821+20.063+14.869)

= = =20.584
A 3 3
Table &
Analvsis of the time series related lactors experiment (main
et )
e Factor A—Level 3
Factorlevel Level | Lewvel 2 Level 3
D.:le period (A) 21584 21,830 22,7158 Factor B — Level 1
Horizon length (B)  (C27838) 20320 16971
Interaction {AB) 21.533 21440 22155
Number of observation 21994 (22847 20,288 Factor C— Level 2
required (C)
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m Validation of experiment
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Fig, 2. Comparison on forecasting performance of diferent controllable lactors,
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Lg(3Y) inner orthogonal array for forecasting model ( BPN)
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Experiment/column Lo S/N;

A B AB C Results

1 2 3 4 ¥, ) £ ¥ Y, Y
1 1 Q) 1 1 49129 4.7203 4.1752 4.3961 4551D) 26.821
2 1 2 2 2 10.6529 9.3897 9.5462 10.073 99154 20.063
3 1 3 3 13.5263 27.397 15.3083 11.6487 16,9701 14.869
4 2 2 3 5.0397 2.2619 7.1054 3.6721 4.5198 26.267
5 2 2 3 1 7.5895 7.4801 10,1366 9. 4406 5 00 21.171
B 2 | 2 10.4738 12.2062 13.5069 13.6117 2 18.052
7 3 1.8902 0.9949 4.4845 3.4048 30.426
8 3 2z 1 3 7.5483 8.074 14.7624 9.2666 g1z 19.727
9 3 3 2 1 10.3526 14.4084 13.5689 11.6791 12.5022 17.991
A: Data period used, B: Horizon length, C: Number of observations required.

4.5511+4.5198+2.6936/3=3.9215
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