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Prediction for time series by using fuzzy nearest
neighbor method with application

Abstract

In this research we study the fuzzy nearest neighbor method
(FNNM) for time-series prediction , this method depends on
fuzzy membership value .The main goal of the prediction
algorithm is to forecast future value depending on past nearest
neighbors value. The nearest neighbors that we choose by using
fuzzy membership value or portmanteau membership value .

To measures the accuracy of our method and to compare with
ARIMA model we use mean absolute percentage error (MAPE)
and mean square error (MSE) that is calculated from the actual
value of time series data and the number of internet users and
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forecasting value. The results encourage using fuzzy nearest
neighbor in forecasting.
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(Leif ,2009)

(On internet address .
www.bbp.usm)
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Nearest Neighbor <& Jall (3-2)

(Theodoridis&Koutroumbas,2003):

(Euclidean distance) A

DAz = |3 -y

(Square distance) 2

2) d(yian) = Z (yik - yjk)2

n
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(Vi)
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FF,
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#'(Y;)=p(y;) —min (u(Y;)) /((max(u(y; ) —min(z(y; )))
. (1<i<n-1)
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[1,0] A M (Y2 A (1)

(k)
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(2)
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(k) (n+1) (3)

Yo = (X + Xpp +ot Xy )/k

(4)
Mean Absolute ) (MAPE) -1

(Percentage Error

(MAPE) = %zh’y;” ¥ 100
n+l1

Yo = ¥Yn> 0 and ym—l —Yn <0

Yo = Yn <0 and yml -Y.> 0
p ym—l yn+1
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(Mean square error )(MSE)

MSE= Z(yn - 9n)2

n
Time series
(2009, )
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(Moving average model )

MA (q)
q
Y. =€ 08 — 0,8, —— P48
(q) b,
€ & |(0i| <1
(Autoregressive—moving models(ARMA))
p ARMA(p,q)
q
Yo=Y +hY ot +0Y  HE — 08— 0,8, — e — 08
&
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(Autoregressive integrated moving average models (ARIMA))
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(1-2)
174 49 131 25 88 1
175 50 139 26 84 2
172 51 147 27 85 3
172 52 150 28 85 4
174 53 148 29 84 5
174 54 145 30 85 6
169 55 140 31 83 7
165 56 134 32 85 8
156 57 131 33 88 9
142 58 131 34 89 10
131 59 129 35 91 11
121 60 126 36 99 12
112 61 126 37 104 13
104 62 132 38 112 14
102 63 137 39 126 15
99 64 140 40 138 16
99 65 142 41 146 17
95 66 150 42 151 18
88 67 159 43 150 19
84 68 167 44 148 20
84 69 170 45 147 21
87 70 171 46 149 22
172 47 143 23
172 48 132 24
H(y) =1 +{d(y,,y,)/ Fy3™)™"
Y, , (70) (69)
[Fd=0.1] Y, Y

i+l

i+1
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[Fe=0.2]
Q%)) (69)
(2-2)
23Ul Aadl n(yi) ATl el n(yi) a3l daill n(yi)
0.386 1(y49) 0.293 u(y25) 0.323 u(yl)
0.336 u(y50) 0.293 1(y26) 0.386 u(y2)
1 uyshy | 0336 u(y27) 1 u(y3)
0.354 u(ys2) 0.354 n(y28) 0.386 u(y4 )
1 wys3) 0.336 wy29) 0.386 wys)
0.313 u(ys4) 0.313 u(y30) 0.354 u(y6)
0.323 u(ys5) 0.306 u(y31) 0.354 u(y7)
0.289 u(ys6) 0.336 u(y32) 0.336 u(y8)
0.271 wWy>s7) 1 w(y33) 0.386 wy 9)
0.280 u(ys8) 0.354 u(y34) 0.354 u(y10)
0.284 u(ys9) 0.336 u(y35) 0.354 u(yll)
0.289 u(y60) 1 u(y36) 0.313 u(yl2)
0.293 u(y61) 0.306 u(y37) 0.354 u(yl3)
0.354 u(y62) 0.313 u(y38) 0.271 u(yl4)
0.336 u(y63) 0.336 1(y39) 0.277 u(yl5)
1 u(y64) 0.354 1(y40) 0.293 u(yl6)
0.323 u(y65) 0.293 u(y4l) 0.313 u(yl7)
0.299 1(y66) 0.386 u(y42) 0.386 u(yl8)
0.323 u(y67) 0.293 u(y43) 0.354 u(yl19)
1 u(y68) 0.336 u(y44) 0.386 1(y20)
0.336 u(y69) 0.386 u(y45) 0.354 u(y21)
* wy70) 0.386 u(y 46) 0.306 wy22)
1 wy 47) 0.280 wy23)
; 0.354 u(y 48) 0.386 u(y24)
o531 5 5hall (ki aay dplaall &y gumall 8 e (5 51y (2-2) Js2a)
(FNNM) 4 ) 55
*(y69)
(k)
p(y1) (i)
(k) :
r(yi) (0.336) n(y69) ,
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[u(yd), w(y27), p(y29 ), m(y32), i(y35),.(y39), u(y44),u(yS0),

W(y63)]
(0.336)
n(y8) | n(y27) | m(y29) | n(y32) | m(y3s) | m(y39) | n(y44 | n(yso0) | n(y63)
85 147 148 134 129 137 | 167 | 175 102
(3-2)
27 147 8 85
) (k) :

Yo=Ky + X+t %y ) /K

¥, =(85+147+148+134+129+137+167+175+102)/9 =136

n(y70)
(71)

(70 )
*(y70)

(4-2)

(Makridakis.et.al , 1998 )

(95)

(30)

ARIMA (3,1,0)
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(ARIMA) (FNNM) (4-2)
70

i) dagdl) | Adgiiall el dgaalldad | ... L | s

(ARIMA)< | (FNNM)< | o(yi)dutull ol it | a4
87 87 0.224 87 70
89.26 136 0.386 89 71
90.05 137 0.306 88 72
90.38 131 0.299 85 73
90.83 138 0.299 86 74
91.31 131 1 89 75
91.63 131 0.386 91 76
91.81 130 0.336 91 77
91.90 127 0.323 94 78
91.96 131 0.257 101 79
91.99 111 0.289 110 80
91.98 120 0.257 121 81
91.94 140 0.261 135 82
91.87 122 0.299 145 83
91.79 129 0.336 149 84
91.70 132 0.386 156 85
91.60 131 1 165 86
91.49 131 0.386 171 87
91.37 130 1 175 88
91.25 131 1 177 89
91.12 131 0.386 182 90
90.99 130 0.386 193 91
90.86 131 1 204 92
90.72 131 1 208 93
90.59 131 1 210 94
90.45 131 1 215 95
90.31 131 1 222 96
90.17 131 1 228 97
90.03 131 1 226 98
89.89 131 1 222 99
89.75 131 * 220 100
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(ARIMA) (FNNM)
(MAPE)
(MSE)

(ARIMA) s (FNNM) (i (g 43 laall il Cpancaly (5-2)d saall

MSE MAPE 44y jhal) il <
3292.5 32.828 (FNNM) 1
6789. 8 34.457 ARIMA(3,1,0) 2

s gil) g ilidl)

(MSE) (MAPE) (5-2) (1)

(ARIMA)
(ARIMA) (FNNM) (2)
. (ARIMA)

(3)

(4)
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