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During the recent years extensive researchs have been done on fuzzy
time series. Since length of intervals affect the forecasting results in
these models, doing research in this area became an interesting topic
for time series researchers, there are some studies on this issue but
their results are not good enough.

In this study, we propose a novel simulated annealing heuristic
algorithm is used to promote the accuracy of forecasting. The
algorithm enjoys two new neighborhood search operators called
“subtitle” and “adjust”. A Taguchi method as an optimization
technique is also employed to comprehensively tune different
parameters and operators of proposed model. The experimental
results show that proposed models (SAFTS) is more accurate than
existing models on forecasting Alabama university enrollments. At the
final step, Tehran’s bourse price index (TEPIX) was used as a case
study for forecasting and results indicate a good forecasting
performance on this problem.
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* Premature convergence
® breakpoint
® Neighborhood search structure (NSS)
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! Controllable

2 Noise

% Singnal-to-noise ratio
The smaller-the-better

% The larger-the-better

® Nominal-is-best
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Factor

Level

A Cooling schedule(C.S) {A(1): exponential, A(2): linear}

Starting temperature(Ts) {B(1): 4, B(2):8 B(3):10}

Number of desired temperature(T,) {C(1):100, C(2):200, C(3):300}

Neighbor search in each temperature (NST) {D(1): 30, D(2):80, D(3):200}

Stopping temperature (T,) {E(1):0.001, E(2)=0.01, E(3)=0.1}

Mix operator parameter (y) {E(1):0.1, E(2):0.2, E(3):0.3, E(4):0.4, E(5):0.5, E(6):0.6}

I & m m O O @

Substitute operator parameter (o) {F(1):0.4, F(2):0.5, F(3):0.6, F(4):0.7 F(5):0.8, F(6):0.9}
Adjust operator parameter (B) {G(1):1, G(2):2, G(3):3, G(4):4, G(5):5, G(6):6}
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! Relative percentage deviation (RPD)
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Levels of control factors

SAFTS

Factor Optimum level
Cooling schedule exponential
starting temperature 4
Number of desired temperature 300
Neighbor search in each temperature 200
Stopping temperature 0.001
Mix operator parameter 04
Substitute operator parameter 0.7
Adjust operator parameter 2
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Year Actualdata Singh[20] [6]Chen Chenand Chung [13] kuo etal [19] (QS)/SF(L?)

1971 13 055

1972 13563

1973 13 867

1974 14 696 14 286 14 500

1975 15 460 15 361 15500

1976 15311 15 468 15500

1977 15 603 15512 15500

1978 15861 15582 15500

1979 16 807 16 500 16 500 16 846

1980 16 919 16 361 16 500 16 846 16 890 16890

1981 16 388 16 362 16 500 16 420 16 395 16386

1982 15433 15744 15500 15 462 15434 15434

1983 15 497 15 560 15500 15 462 15505 15497

1984 15 145 15 498 15500 15153 15153 15153

1985 15163 15 306 15500 15153 15153 15153

1986 15984 15442 15500 15977 15971 15986

1987 16 859 16 558 16 500 16 846 16 890 16890

1988 18 150 17 187 18 500 18133 18124 18152

1989 18 970 18 475 18 500 18910 18971 18972

1990 19 328 19 382 19 500 19334 19 337 19328

1991 19 337 19 487 19500 19334 19 337 19328

1992 18 876 18 744 18 500 18910 18 882 18877

MSE 133700 86694 1101 234 159
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interval 7 9 1 13 15
order
164328.8 98062.49 64683.15 49785.95 36813
128178.5 77963.64 48129.19 31958.45 22585.07
121137.8 69522.62 35506.35 2443458 15302.68
111052.8 68226.59 39611.95 27494.46 18793

1098174 63611.97 38584.91 26052.47 17840.69
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