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Prediction Comparison by using Transfer Function Models
and Fuzzy Pattern Matching Models with
Application
Abstract

Prediction of time series is the most important and widest spread for researcher
nowadays, for it's importance in different approaches ,especially study of natural
phenomena .This study deals with the prediction of fuzzing pattern matching
models which wuse three algorithms;(Singh,2001) algorithms ,(Altai,2010)
algorithms ,while the third algorithm is an evolution algorithm which combined the
two algorithms, in addition we make some correction which leads to give a better
results than both algorithms and also the prediction of multiple time series models
used which called transfer function models .
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These methods were applied on the monthly data of time series for Tigris river in
Mosul city for the year 2010, we take five variables represented by Turbidity as an
output variable while input variables were represented by PH value , Chemical
oxygen demand , Total dissolved solids and Electrical conductivity, and by using
prediction criteria of fixed or exact adjustment, The results show that the transfer
function models give more exact results than evolution algorithm.
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A General Formula Of Transfer Function Model
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1 19 1 3 59 8.4 0 -1.2
2 22.0 2 0.0 60 7.2 0 -4.1
3 22.0 1 4.0 61 3.1 0 -0.7
4 26.0 1 11.0 62 24 1 0.7
5 37.0 0 -18.3 63 3.1 1 0.6
6 18.7 0 -0.9 64 3.7 1 1.3
7 17.8 1 20.2 65 5.0 0 -1.9
8 38.0 0 -2.0 66 3.1 1 0.2
9 36.0 0 -4.0 67 33 0 -0.5
10 32.0 0 -20.0 68 2.8 1 23
11 12.0 1 0.2 69 5.1 1 2.8
12 12.2 0 -2.3 70 7.9 0 -5.2
13 9.9 1 23 71 2.7 1 2.2
14 12.2 1 0.3 72 4.9 0 -0.9
15 12.5 1 24.5 73 4.0 1 5.0
16 37.0 0 -24.0 74 9.0 0 -0.4
17 13.0 1 37.0 75 8.6 2 0.0
18 50.0 0 -11.9 76 8.6 0 -0.1
19 38.1 0 -27.8 77 8.5 1 0.4
20 10.3 1 15.7 78 8.9 0 -4.9
21 26.0 1 2.0 79 4.0 1 8.1
22 28.0 1 1.0 80 12.1 0 -4.5
23 29.0 0 -19.9 81 7.6 1 5.6
24 9.1 1 4.9 82 13.2 0 -6.4
25 14.0 0 -2.0 83 6.8 1 1.5
26 12.0 0 -4.0 84 8.3 0 -2.1
27 8.0 1 0.5 85 6.2 1 2.5
28 8.5 1 2.5 86 8.7 0 -3.7
29 11.0 1 4.0 87 5.0 0 -0.8
30 15.0 0 -12.3 88 4.2 1 3.2
31 2.7 1 2.8 89 7.4 1 1.8
32 5.5 0 -0.6 90 9.2 0 -4.4
33 4.9 1 1.8 91 4.8 1 1.9
34 6.7 0 -0.2 92 6.7 0 -0.4
35 6.5 1 0.4 93 6.3 1 0.5
36 6.9 1 0.7 94 6.8 1 0.2
37 7.6 0 -2.8 95 7.0 1 0.1
38 4.8 0 -0.6 96 7.1 1 1.2
39 4.2 1 4.0 97 8.3 0 -4.1
40 8.2 1 14.1 98 4.2 1 4.1
41 22.3 0 -10.8 99 8.3 1 1.5
42 11.5 0 -6.6 100 9.8 0 -1.0
43 4.9 1 32 101 8.8 0 -2.8
44 8.1 0 -4.5 102 6.0 1 2.2
45 3.6 1 4.9 103 8.2 0 -1.9
46 8.5 1 1.5 104 6.3 0 -0.4
47 10.0 0 -1.1 105 5.9 0 -2.8
48 8.9 1 13.1 106 3.1 1 5.7
49 22.0 1 44.0 107 8.8 0 -2.0
50 66.0 0 -44.3 108 6.8 0 -0.8
51 21.7 0 -2.7 109 6.0 1 24
52 19.0 0 -16.7 110 8.4 0 -3.4
53 23 1 5.2 111 5.0 1 6.0
54 7.5 1 0.5 112 11.0 0 -7.9
55 8.0 1 0.1 113 3.1 1 2.2
56 8.1 0 -1.9 114 53 1 4.2
57 6.2 1 24 115 9.5 * *
58 8.6 0 -0.2
() (1-4)
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116 72 -12.79
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paal e, S, e, MSE MAE MAPE
(k)
K=2 | -19533 1 *2.9732 | *421.4880 | *19.3280 | *295.3601
K=3 965.228 0.6 | 932.8120 | 3248195.5454 | 15632780 | 25776.9254
K=4 | *-298.582 | *0.4 |278.4642 | 6175123.943 | 1810.0160 | 31176.4471
K=5 9.2319 0.6 80126 | 6181.1121 520820 | 823.1922
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Trend Analysis Plot for y
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Trend Analysis Plot for C.D.O(X2)
Linear Trend Model
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a (B-2) 2,
. :(8)
ESWRIA] swr(yi)a.,u‘w asl) Y, saiil) ad
116 7.2 6.6
117 7.5 6.8
118 6.3 6.7
119 5.2 6.2
120 6.3 6.8
((9)
MAPE MAE MSE
295.3601 19.3280 421.4880 -1
.(singh,2001)
78.7374 4.9260 24.9530 -2
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( )
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