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"The Two Methods of Additive Holt Winters and Fuzzy
Logic in Predicting the Time Series"

Comparative Study
ABSTRACT:

The prediction of future behavior of this under study
phenomenon is considered as the most important
and vital subject in statistics. This study took a great
deal of concern by statistics' researchers in order to
estimate the parameters of time series' samples,
consequently, using it in the prediction and controlling
of areas for applicatory fields.

Recently, many researches appeared to use
modern computer technologies in analyzing nonlinear
series, besides, many different statistical subjects, such
as neural-networks and fuzzy logic.

The purpose of this research is characterized by
using fuzzy logic method and comparing it with Holt
Winters additive method depending upon mean
square error MSE to predict the chronological series'
values. The fuzzy logic method had overcome the
additive Holt Winters method according to the
statistical norms. Therefore, the fuzzy method could be
the best and the most accurate method in predicting
the fime series.

additive Holt-Winters
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ARIMA(p.d,q)
.(Makradkis, 1983)

Fuzzy Logic(FL)

(1965)

Membership Degree

10.1]

(Klir,1988).
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Holt-Winters' Additive Seasonality 1-2
Level : L, =a(Z,-S, )+ -a)L,, +b.) (2-1)

Trend :b, = B(L, — L, ,)+(1-B)b, (2-2)

Seasonal : S, = (Z, - L,)+(1—-B)b, 2-3)

Forecast: F,,, =L, +b_, +S, .., 2-4)

S

Lt

o]

St

Ft+m

(2-1)
lag Lt-1 o1
Lt
(2-2)
(Lt-Lt-1) B
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(2-3)
(1-a) Y
L+ Lt Lt
. (1-B)
o+ St
(s period) Lt
S
LS:E(ZI+Zz+————+ZS) (2-95)
S
S (2-5)
(2s period)
bs=1[zs+1_zl Zs+2_Zz+___+Zs+s_Zs:| (2-6)
S S S S
(2-6)
S s
S, =Y,-L.,S,=Y,-L ..., S. =Y, -L, 2-7
. Grisp Sets 2-2
Universal Sets
Member

Membership
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Vad

[242]
Crisp
(Vinterbo,2002).
Ma U A
A U
Ma(x)=1 1
A X
Ma Ma(x)=0
Ma:U — {0,1}
X — Ma( x)
(Razaz and king,1999).
(Kandel,1986) : Fuzzy Sets 3-2

fuzzy sefts

Membership Degree

Membership

[0.1]

%100
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= X Degree
MA(X)
X Membership Function
[0,1] A
M, — X[0,1]
X A
A={(x,M, (X)), Vx € X}
Operation on Fuzzy Logic 1-3-2
( Klir,1997) :
Negate Union Intersect
. Maximum Minimum

AN B =min(A,B)

AUB = max(A,B)
Membership Function : 2-3-2
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Characteristic Function
M, (X) Membership- Function
M, (X) .xeX
X [0,1] xe X
(Ngugen and )(1.2) A
.Walker,2000

A gamall A1l el il ¢ (1.2) S

Triangular-Shaped -

: Membership Function
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Trapezoidal — -

: Function Shaped Membership

EZ:;; : a<x<b
N : b<x<c (2.9)
,UA(X)— (d—X) . c<xed
(d-c) =
0 ;  otherwise
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Gaussian  Function
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Fuzzy Logic & Probability 3-3-2

Probability Theory

. Uncertainty

(low v 50% )
.(0.50  low Y )
Y
50% low
) v low
. 0.50 low (

. [Klir, 1997]
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Stages ofConstruction Fuzzy Model quuaall 73 galll sl Ja) ja 4-3-2
Expert System ©)
Rules Output Input
Fuzzy Model
. Zadeh (1965)

Fuzzification A

Fuzzy Model
Fuzzy Crisp Inputs
Membership Functions Inpufts
Triangles
... Gaussain Trapezoidal

Modeling Sampling

Rule Evaluation .2
Crisp Inputs
. Rule-Base Fuzzy Output

Defuzzification .3

Fuzzy Model
Fuzzy Output

: Expert System 0)
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Step (1)

Step (2)

Step (3)

Crisp Input

l

Fuzzification

l

Fuzzy Input

l

Crisp Output

Rule Evaluation

l

Fuzzy Output

l

Defuzzification

l

Crisp Output
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. 2000/12/31 1980/1/1
1-3

(1.3)

30 —

g 20 —

10 —f

o —

Index 50 100 150 200 250

(1.3)
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ACF (2.3)

Autocorrelation Function for c1

—rlr'_'_—ﬂlh— "ﬂ i ||||

Autocorrelation
r coop
o oo

.4 —
02 - -
0.0 _— —
EIE I 1111 I 11 T
-0.4 — -
-0.6 — _— —
-0.8 —
1.0 -
T T
10 20 30 0

(2.3)

ARIMA (p.d.q)

MSE
AIC(K)
ARIMA(1,1,1)(2,1,2)12
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(MSE)
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ARIMA(3,1,4)s
(7.2 (MSE) (84.75)
: MINITAB

Y, =-0.54366 —1.7221Y,_, — 0.6018Y,_,, +0.1415Y, ,,
+0.158a, , —0.8006a, ,, —1.0077a_,, + 0.1432%2

—e— Temp

—a— Winter

1 21 41 61 81 101 121 141 161 181 201 221 241

(5.3)
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WS ) (Rad.)
. (n)
Gaussian 2 Membership
(low)
(high)
and=min
(hot) (cold)
(wtaver)

(0.243)

(R.H)
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