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INTRODUCTION (1)

TIME SERIES MODELS
BASED ON VALUE OF DIFFERENCING PARAMATER (d)

ARMA ARIMA ARFIMA
d=0 d#0, d = INTEGER d= REAL

Short Memory Nonstationary Short Memory Long Memory
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‘ Long Memory Processes

= Long range dependence or nhe@ngory means that
observations far away from h eaother are still strongly
correlated.

= The correlation of long memory processes is decay slowly as lag
data increase that is with a hiperbollic rate.
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INTRODUCTION(2)
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INTRODUCTION(3)
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GOAL OF RESEARCH

Comparing accuracy of GPH estimation
methods with cosine tapering of the
differencing parameter (d) and forecasting
result from nonstationary ARFIMA Model
by Simulation Study.

The First International Seminar on Science
and Technology (ISSTEC) 2009



ARFIMA MODEL(1)

An ARFIMA(p,d,q) model can be defined as foll ows:

#B(-))(1L ) B ()2

t = index of observation (t=1, 2, . . ., T)
d = differencing parameter (real number)
u = mean of obervation

a ~ N(DoY)
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ARFIMA MODEL(2)

ﬂB):l_@B_@BZ _”_¢po is polinomial AR(p)
9( B ): 1_1 22 B 0 I polinor_@.@ll MA(q)

q
d d * B k fractional differencing
(l_ ) B fzo(ﬂdi)( _) operator
tap ( 3= %{ 1- [207[0 gtT+ -5
1 27 (t 1
tap,( )X= ?{ - [ cﬂgrg;r ) .
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Mean and Standard deviation of

parameter estimation d

ARFIMA Model Data

GPH Estimation Method With Cosine Taper

Cosine Bell Hanning Hamming
d sd(d) d sd(d) d sd(d)
d=0,6 0,624 0,195 0,620 0,200 0,617 0,195
ARFIMA(1,d,0) d=0,7 0,717 0,196 0,731 0,208 0,728 0,192
d=0,8 0,840 0,198 0,833 0,193 0,830 0,189
000 d=0.6 0,581 0,201 0,570 0,205 0,585 0,192
ARFIMA(0,d,1) d=0,7 0,687 0,198 0,685 0,204 0,696 0,187
d=0.8 0,791 0,203 0,790 0,201 0,787 0,191
d=0.6 0,611 0,172 0.602 0,173 0,6111 | 0,168
ARFIMA(1,d,0) d=0,7 0,712 0,178 0,705 0,170 0,716 0,197
d=0,8 0,803 0,179 0,815 0,172 0,834 0,202
1000
d=0,6 0,598 0,175 0,583 0,174 0,592 0,162
ARFIMA(0,d,1) d=0,7 0,695 0,172 0,677 0,176 0,687 0,187
d=0,8 0,803 0,167 0,794 0,176 0,783 0,199
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MSE of Forecasting ( h = 10)

Cosine Taper

T ARFIMA Model Data ) . .
Cosine Bell Hanning Hamming
d=0,6 1.316 1.317 1.311
ARFIMA(1,d,0) d=0,7 1.322 1.322 1.316
d=0,8 1.342 1.342 1.336
300
d=0,6 1.254 1.254 1.251
ARFIMA(0,d,1) d=0,7 1.254 1.255 1.251
d=0,8 1.232 1.233 1.229
d=0,6 1.367 1.367 1.360
ARFIMA(1,d,0) d=0,7 1.323 1.323 1.317
d=0,8 1.352 1.352 1.346
600
d=0,6 1.262 1.262 1.258
ARFIMA(0,d,1) d=0,7 1.219 1.219 1.215
d=0,8 1.633 1.633 1.622
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CONCLUSION

GPH method with Cosine Bell Tering shows
the best performance ining esttha
differencing parameter of ARFIMA(O,d,1)

From ARFIMA(1¢,0) data, GPH method with
Hanning Taper is the Dbest estimatorall of
method.

From forecasting result, Mesaquare Error
(MSE) of GPH method with Hagnntaper
has the least value of all data types.
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'THANK YOU.....
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ESTIMATION OF THE DIFFERENCING PARAMETER OF
ARFIMA MODEL BY SPECTRAL REGRESSION METHOD(1)

1. Construct spectral density function ( SDF) of ARFIMA model
Hq(eq —| )?)
b )

2

Ga
F (a)) - 21

2. Take logarithms of SDF from ARFIMA model
0

hi(o)= () Hf @ qu%IL(i))e%i ) j(3)h+
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ESTIMATION OF THE DIFFERENCING PARAMETER OF
ARFIMA MODEL BY SPECTRAL REGRESSION METHOD(2)

3. Add natural logarithm of periodogram to equation
(3) above

h{ k(aﬁ)}:{ SLE " (9*'”1)‘20' f\f/\vNaﬁ))o ; " %4)@]

4. Determine  theeriodogram based on regression
spectral methods

GPH

ol

t=1

ol (24 ote )
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ESTIMATION OF THE DIFFERENCINGPARAMETER OF
ARFIMA MODEL BY SPECTRAL REGRESSION METHOD(3)

GPHta

%ot() )

oy ()

1 2w (t+ 0.5
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tap. )zi . 27rgt+ ) 1
? 2

T + 1

27t
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ESTIMATION OF THE DIFFERENCINGPARAMETER OF
ARFIMA MODEL BY SPECTRAL REGRESSION METHOD(4)

5 Estimate d by Ordinary Least Square Method.
Where,

Y = (Cdilj‘j’xrz - i
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